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THE WEST INDIA AND PANAMA 
TELEGRAPH COMPANY. 


Our readers will remember an article we published 
some little time since, as to the complaints, stated by 
certain West Indian journals as being very generally 


_rife, with regard to the mismanagement, poor service, 


and overcharges existing in the West India and Panama 
Telegraph Company’s system. We have to hand a 


copy of a Jamaica journal of the 20th October, in which 


appears an account of the proceedings at a recent meet- 
ing of the Legislative Council, when the question of 
the subsidy granted to the West India and Panama 
Telegraph Company came on for discussion. 


It was pointed out, as one of the complaints against 
the company, that Jamaica paid a subsidy of £2,000 


per annum to the company, and as a return for this 
generosity, the company actually charged a higher rate 
for messages to Europe from Jamaica than they did 


from Colon (Isthmus of Panama) via Jamaica, although 
no subsidy was received from the Columbian Govern- 


ment. . The reason for this anomaly is that at Panama 


competition is met with from the Central and South 


Americah Telegraph Company, whose cables are in 
direct connection with the United States land lines. 


Another complaint made against the company was 


that they had refused to deliver a telegram for Puerto 
Plata (St. Domingo) to the French cable company 
whose cables connect Cuba with Santo Domingo. The 
telegram was a reply from the owners of steamer (the 
Tismone of Belfast) wrecked near Puerto Plata, to a 


_ Message from the captain of that vessel. It is stated 


that the reply was dropped into the Post Office to find 
its way by any chance occasion. | 

The Colonial Secretary read a letter from Mr. Earle, 
the chairman of the West India and Panama Telegraph 
Company, in which the charges previously brought 
against the company by certain journals were declared 
to be false and libellous. The general opinion of 
the Council, however, seemed to be that Mr. Earle's 
letter had made matters worse instead of better, so far 
as the conduct of the company was concerned. | 

Several propositions for ameliorating the present 
condition of affairs were made. It was suggested that 
the Government should lay a cable of its own between 
Colon and Jamaica, or Jamaica and Cuba; that the 


Central and South American Telegraph Company 


should be asked, under condition of a subsidy, to ex- 
tend their system from Colon to Jamaica; that the 
home Government should be urged to lay a cable 
between Halifax, Bermuda, Nassau and Jamaica, a line 


which would be not only of public benefit but valu- 
able to Government from a strategical point of view. 
After the bestowal of a good deal of hard language 
upon the unfortunate directors, it was finally decided 
to grant a subsidy for six months only to the West 
‘India and Panama Telegraph Company, but at the 
same rate the previous yearly subsidy had been given. 
Without expressing any opinion as to the merits of 
the case, we cannot help remembering that where . 
there is smoke there is fire, and although the abuse of 
possibly an offended journalist may be regarded with 


indifference, the niatter assumes a somewhat more | 


serious complexion under the conditions we have just 


BARNET ELECTRIC LIGHTING. 


THE discharged and revengeful workman is still a 


favourite excuse to urge in explanation of a break- 


down ; the legend of that much maligned individual 
is as old as the hills and is not always accepted with | 
perfect faith, but it is ever fresh and comes readily to 
hand, so we are not surprised to find it cropping up 
again at Barnet to account for the collapse last Satur- 
day night of the electric light. It may be, however, 
that the British workman was as little to blame in this 
case as in that of the cessation of the current from the 
Grosvenor Gallery station some months ago, when 
in explanation it was urged that the stokers had struck 
work because they were offered. a cold dinner instead 
of a hot one. Our readers will perhaps remember -that 
the stokers told a different tale through the medium 
of this journal and resented the allegation that they 
had left their posts without notice and for the slight 
reason stated. That contradiction, and the counter- 
accusation involved in it, has never yet been answered 
by the Grosvenor Gallery Company. US 
The Barnet undertaking has much to answer for s it 
has served, as few single installations have ever before 
served, to discredit electric lighting, and it has dis- 
gusted many people who were originally well affected 
towards the new form of street illumination. The 


numerous persons who are anxiously awaiting the 


advent of the electric light in their houses, according 
to a contemporary which swears by instead of at the 
Barnet installation, will, we expect, think twice before 
entrusting themselves to the tender mercies of the 
proprietors of this central station. Seeing the nature 


of the work, and the great risk of mishaps if anything 


but the best work and material is employed, we feel 

strongly that the contractor should have declined to 
undertake so serious a responsibility as the lighting 
of atown by means of hurriedly erected and admit- 
tedly defective plant and apparatus. It may have 
been that he would have lost the contract altogether 
had he not agreed to take over the lighting of the streets 
by a given time, a period too short to allow of proper 


and permanent arrangements being made; but better 


that than run the risk of incurring contumely, loss of 
B 
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reputation, and, possibly, after all, the forfeiture of 
the contract. Winter, with its frost and snow, has 
yet to be experienced, and it remains to be seen what 
its effect will be upon the overhead line, which, pre- 
‘gumably, is not more free from defects than the rest of 
the plant. Why does not our contemporary, the cham- 
pion of the Barnet installation, advise the contractor to 
have in readiness for the next breakdown a goodly 
number of 2 C.P. miners’ safety lamps, with which to 
equip those inhabitants of Barnet who may be in the 
midst of their shopping when suddenly plunged into 
darkness. That may serve to conciliate them somewhat, 
and prevent them from saying some of the hard things 
now 80 freely uttered concerning him. 


IT is not a little curious to watch the tactics of 
Colonel Gouraud and Mr. Henry Edmunds with the 
phonograph and graphophone respectively. The gallant 
Colonel reads a paper somewhére on his pet instrument, 
and Mr. Edmunds follows suit a week later, and so the 
ball rolls on. What is likely to be the upshot? One 
would think from casually following the papers and 


the discussions thereon, that a bitter rivalry existed 


between the phonograph representatives and the sup- 
porters of the graphophone ; but who would like to 
gay that they will not eventually come together and 
create another monopoly. Such a result, however, 
would not be likely to create an outcry, for nobody 
would be found with a desire to break down such a 
harmless combination. 


THE new Pullman vestibule train, constructed for 
the London, Brighton and South Coast Railway, which 
made its first trip on Monday last, is lighted throughout 
by electricity, under the direction of Mr. Houghton. 
There is a dynamo worked by belting off the wheel 
axle of the guard’s van, and the current thus generated 
goes to charge three batteries of accumulators. By an 
automatic arrangement, it is only when the train is 
running at a good speed that the brushes are put on to 
the dynamo. When the speed lowers or the train stops, 
the brushes are automatically disconnected, and the 
light supply is drawn from the accumulator. The 


number of lights is 80, and the total weight of the 
electrical apparatus is about three tons. This weight, 


contained in the guard’s van, serves a useful purpose in 
the pulling up of the train. Train lighting by elec- 
tricity goes on but slowly, yet surely the experience 
gained by Mr. Houghton and his collaborateur, Mr. 
Stroudley, on this line, and by Mr. Radcliffe on the 
Great Northern, should be sufficient to set all doubts at 
rest respecting the efficiency and economy of electric 
lighting. Its suitability and desirability are beyond 
question; cannot the gentlemen above mentioned 
demonstrate its advantages from the purely commercial 
point of view, which is all railway directors generally 
care to discuss ? 


WE are glad that the translation of M. Picou’s artis 
which we published last month, should have . 
forth so much discussion. The subject is such anim. 
portant one, that we trust others will follow Professoe 


Jamieson and Mr. Russell. There are many electricians 


we could name who, if they would, could give much 
valuable information on the topic which M. Pic 
brought before the Societé Internationale des Ele. 


WE believe that there are already in existence W 
many companies to which the name of Woodhouse and 
Rawsôn is prefixed, that a considerable amount of in. 


.genuity is requisite to disentangle one from the other. 


This process of evolution is evidently going still 
further, for it is now announced that a proposition is 
on foot to transfer Woodhouse and Rawson, Limited, 
to a large new company now in course of formation,” 
The well-wishers of Messrs. Woodhouse and Rawsca 
will probably wonder why this course is considered 


WITH Sir William Thomson as the new President of 
the Society of Telegraph-Engineers and Electricians, it 
seems to us that a good opportunity offers for an en. 
deavour to be made to secure uniformity of electrical 
engineering symbols. That this has not already been 
secured is thought, in some quarters, to be solely das 
to the negligence of Professor Fleming in not bringing 
forward a proof copy, similar to that contained in 
Professor Jamieson’s letter of last week, and submitting 
it to the members of the committee for discussion, 
and getting the Society generally to sanction their con- 
clusions. | 


Ar the Council - meeting of the Society of Telegraph- 
Engineers and Electricians, on Thursday last, we 
believe the following motion was brought forward by 


_ the irrepressible London editor of Industries: That 


representatives of the Press be admitted to the meetings 
of the Society only on condition that they shall not sid 
in any unauthorised publication of the proceedings.” 
What the result was we do not know, nor is it even 
easy to guess the motives which influenced Mr. Kapp 
in bringing forward such a motion; but this we do 
think, that such action on his part was utterly uncalled 
for. Some ill-natured persons might come to the com 
clusion that it was really an attempt to put obstacles in 
the way of the electrical Press publishing either pape 
or discussions at greater length than Industries cm 
devote space to; this, however, is an idea with whic 
we should never credit Mr. Kapp, notwithstanding bis 
aversion from publishing anything which his conte. 
poraries happen to get hold of first. To the best o 
our knowledge no complaints have ever emanated from 
the Society respecting the conduct of the technic 
press and Mr. Kapp should be the last man in te 
world to attempt to limit the privileges so long 7 
corded to the Electrical journals. a 


IT is rumoured, with what degree of truth we do n 
know, that a corner in transformers is about to come off 
between two well-known companies : one fond of litt 
gation, and now extensively engaged therein, the other 


the holder of a patent which is claimed to cove ® 


existing forms of transformers. We can scaroely think 
this rumour is correct, for it is not likely that 
Grosvenor Gallery proprietors would pay a royalty® 
these apparatus after having defeated poor Gaulard si 
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his partner. On the other hand, if our information is 
correct, the lawyers are likely to be in clover again. 


THE meeting of the shareholders of the Maxim- 


‘Weston Company, the details of which we published 


very fully last week, is most interesting matter to read, 
learn, and inwardly digest. Extracts might be culled in 
on to illustrate the peculiarities of Mr. Watt, but 

they do not, generally speaking, implicate any other 
in business dealings, which may seem border- 
ing upon the reckless, if nothing worse. That state- 
ment of Mr. Stent, however, which appears towards the 
end of p. 643, affords food for reflection, for it will at 
once occur to many that this is not the only instance 
which could be brought forward of an engineer re- 
ceiving payment under like conditions. We have, how- 
ever, too much faith in the honesty of purpose of the 
great majority of electricians to believe that such prac- 


tices prevail to any great extent. 


HExHAM and Allendale, small towns away up in 
Northumberland, think they have got hold of a good 
thing in Milburn’s new patent electric light,” which is, 
reduced to sensible language, a primary battery giving 
current to an Edison-Swan lamp. That any reasoning 
being should ever suggest the employment of primary 
batteries and incandescent lamps as a cheap and 
efficient means of lighting streets must fill more than 
ourselves with amazement. We can only surmise that 
Mr. Milburn finds in that out-of-the-way corner of the 
kingdom an unusual amount of simplicity and cre- 
dulity, and is doing his best to turn his discovery to his 
own account. He has induced the Town Lighting and 
Improvement Committee at Allendale to adopt his 
system by the representation that a farthing per lamp 
per hour will be the total cost. We fear a day of rude 
awakening is in store for Allendale Town. A curious 
circumstance is that in the Hexham negotiations, so far 
as we can gather from the Herham Courant, Mr. 


‘Milburn states that the illuminating power of the public 


lamps which he proposes to use will be 14 C. P. each, 
and the cost a fraction under a farthing per lamp per 
hour, whilst, almost in the same breath, he says that the 
cost of his 10 C. P. light is a halfpenny per lamp per 
hour, This looks like paying more and getting less. 
What is the meaning of it? A 14 C.P. lamp would 
represent an expenditure of approximately ,',th of a 
horse-power if run off a dynamo, and this power could 
not be obtained from any primary battery, ‘either 
known or yet to be invented, in which zinc is used, for 
so small a sum as that mentioned. The scheme alto- 
gether is an absurd one, and will certainly not result 
satisfactorily to Allendale, if prosecuted. Mr. Milburn 
apparently perceives the hopelessness of following in the 
footateps of previous so-called inventors of wonderful 
primary batteries by promoting a company to purchase 
his patents at a high price, and has struck out a new 
line for himself—a line, we may say, which is not much 
more creditable than the old. | 


À FORTNIGHT ago, it will be remembered, we ex- 
Pressed our surprise at the connection of the Earl of 
Crawford, the Hon. Reginald Brougham and others 
ay the Mining and General Electric Lamp Company. 

e now learn that Lord Crawford, the Hon. Reginald 

ugham and Mr. James G. Stephen resigned their 
seats at the board of the company prior to the allot- 


system ? 


ment of shares. We are glad to hear this, and oon - 
gratulate them upon their good sense. But are not 
those who applied for shares upon their faith in the 
names of these gentlemen entitled to ask why they. 
resigned ? why they joined the board in the first 
instance, and what were:their reasons for rétiring after 
the publication of their namest had induced many 
people to become shareholders? We should advise 
shareholders, if they are dissatisfied with the position 
of affairs, to apply for the return of their money, for 
we feel sure that this is a kind of prospectus misrepre- 
sentation which would be construed by the Courts as 
entitling a shareholder to be relieved of his shares. 


Mr. OSWALD R. SWETE read a paper at the last 
monthly meeting of the Manchester Geological Society 
on the new miners’ safety lamp,'recently exploited by 


the company whose operations formed the basis for our 


leader of November 30th. We notice that he estimates 
the cost of maintenance of a two-cell battery and lamp, 
which gives a light of one standard candle, to be 24d. 
per lamp per week, burning 12 hours per day for the six 
working days of the week. We do not hesitate to say 
that Mr. Swete’s estimate is unreliable, for he only 


allows for 10 per cent. depreciation. This, we feel sure, 


is far too low, notwithstanding the use of lithanode 
plates, and although the lamp has been tested during a 
period of nine months, this is not sufficient to enable a 
trustworthy opinion to be given, nor have the experi- 
ments been on such a large scale as Mr. Swete estimates 
for. All things considered, therefore, we are convinced 
that the cost of maintenance of a plant of 1,000 lamps 


would, in practice, amount to a sum considerably in 


excess of that quoted. Still we fervently hope that the 


time is not far distant when mines throughout. the 


country will be provided with electric lamps, and when 
this good time comes, Mr. Swete will be able to 
congratulate himself that his efforts have contributed 


in no small degree to that end. 


WE have not yet had sufficient time at our command 
to analyse the figures given by Mr. Mackie in his report 
on the Paddington lighting. If they are correct then 
an investment in electric lighting stations is the right 
thing to go for, but they seem to be open to criticism 
in several places, so, perhaps, some of our readers with 


a taste for dissecting estimates may find the article on 


page 656 worthy of a little study. Has Mr. Mackie 
ever heard of any great difficulties in running arc 
lamps by alternating currents, say, on the. Jablochkoff 


THE Metropolitan Electric Supply, Company, Limited, 
has cancelled the orders given to Messrs. Crompton & 
Co. for dynamos and batteries. We suppose our readers 
will soon learn whether any justification, legal or 
otherwise, for this apparently. harsh course, can be ad- 
vanced, for the London and Chelmsford firm is not likely 
to submit to anything which is incompatible with its 
ideas of fair play. It would be interesting to know 
who is responsible for such a grave breach of business 
relations between these companies. At all events, we 
are likely to hear more of this, so judgment must be 
suspended pending further information as to the rights 
and wrongs of the case. | 
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PADDINGTON AND THE ELEOTRIC LIGHT. 


In the ELECTRICAL REVIEW of November 16th, we 
_ gtated that the Paddington Vestry had resolved to 
obtain plans and specifications to enable it to proceed 
with an application to Parliament for a licence to 
supply the electric light for public and private purposes 
throughout the We are now in a position to 
furnish our readers with some farther culars. Mr. 
Mackie was called in for consultation, and he has just 
addressed an interesting report to Mr. Frank Dethri 
the Vestry Clerk of Paddington, on the subject. 1 
Mackie gives three estimates, A, B, and C. The first is 


for lighting by continuous current with underground 


copper leads for a unit installation of 2,000 16-candle- 

wer incandescent lights. B is for the like unit of 
5000 incandescent lights, under the alternating system; 
while C, Mr. Mackie could be at once set up 
at the dustyard without interfering with any of the 
buildings and plant required for the dust work, and 
used in the first instance as a pioneer station. Station 
C has been d ed to receive three continuous current 
dynamos for 1,000 incandescent lamps each, two con- 
tinuous current dynamos for 50 arc lights each, and two 
alternating current dynamos for 500 incandescent lamps 
each. The total of incandescent lamps would be 4,000, 
and the number of arc lights 100 for streets and other 
purposes. The following are Mr. Mackie’s reasons for 


the purpose. | 

2. That this (C) station can supply lights to any part 
of the borough, however distant, and to isolated 
customers or small groups of customers. 

3. That the outlay will be the least upon which a 
central station can be based. i 

The respective costs of the A and B units are :— 

A. Continuous current system with copper leads, as 
marked on map, the cost, including machinery and 
plant, would be £10,425 10s. 

B. The alternating current system with light over- 
head wires, would be for machinery and plant 
£7,019 12s. 6d. 

Showing a difference of £3,405 17s. 6d. : 

_ Judging of the comparative desirability of the con- 
tinuous current system, Mr. Mackie thus sums up its 
features :—First, the current is never dangerous; 
second, the service is und und; third, 


ergro storage 
batteries can be charged by it; and (fourth) conse- 


quently there is an additional very important safe- 
guard against a breakdown, as (fifth) the accumulators 
can always supply current night and day for a limited 
time, and, therefore (sixth) the engines need only be 
ran on the lighting after dusk or during fogs; or if 
(seventh) the engines are employed in the daytime in 
_ charging batteries of accum rs, an additional num- 
ber of incandescent lights can be run at night. 

As regards cost, Mr. Mackie is very explicit. He 
says that the cost of working and maintenance of the 
(A) continuous current unit would be £4,022 14s. 3d., 
alternating unit £4,403 3s. Transforming 

0 
the prico per hour would be 02207 of a penny, and of 
the alternating current 0°2416 of a penny. Or in 
Board of Trade units (1,000 watts) continuous cur- 
rent 3°7519 ; alternating current 4°1072 pence. The 

rice paid by consumers in both cases would be 73d. 

000 lamps of 16 candle-power, running 2,186 hours, 
gives 263,320 Board of e units at 74d., yield- 


ing an income of, roughly, £7,924 per annum. less 


of working £4,022, leaves a balance of £3,901, 


expenses 
or a dividend of about 37 per cent. on the capital 


outlay. 

The objections to the alternating system, according to 

. Mackie, are : 1. That the current is of such high 
tension as to be unsafe for use in edifices or otherwise 
without the use of transformers to reduce its tension 
before entering the house to safe limits. 2.. The 
engines must be run night and day, as (3) accumu- 
lators cannot be charged by alternating currents, and 


. borough, and all the inhabitants would be entitled to 


current into cost of 16 candle-power lamps, 


ey there is (4) not that safeguard against 


breakdowns. 5. That arc lights cannot be so well run 


on al currents as on continuous currents, 
and each arc in street lighting, and each group 
in a building, would require a transforme 
On the other hand, the advantages of the alternating 
current system are that the current can be carried {op 
any distance by very small and comparatively inexpen. 
sive wires. Taking the income as before at £7,924 ang 
the alternating current expenses at £4,403, the balance 
would be £3,521, or a dividend of 50 per cent. on the 
capital outlay. 

e cost of the pro | 
£21,170 ; the income would be from the 4,000 lampe at 
u unit £15,583, and 100 arcs at £27 per yes 

700, or a total of £18,283. The expenses would be 
£10,027, giving a net profit of £8,255 ona capital of 
£21,170, ora dividend of nearly 39 per cent. 

With his report Mr. Mackie encloses a map relative 
to the district to be lighted, and says: —“ I would 
observe that the least costly but most effective 
for the main electric current leads (continuous 
laid underground) has been map out, and that this 
system taps the main thoroughfare of 
and the great mass of mansions | between the 
central station at the dust yard and Hyde Park. This 
district is well calculated for securing a number of 


customers, and consequently of being a profitable dis- 


trict. I would, however, observe that the intervention 
of the Great Western Railway’s extensive property 
between the dust yard, central station, and Westbourne 
Grove would cause an expenditure of some thousands 
of pounds for copper leads if served by continuous 


current of low tension. But this important district can | 


be very cheaply reached by alternating current and 


overhead wires with high tension current reducible at - 
customers residences or shops by transformers. The 


suggested Jine of alternate current mains is shown on 
the map by a yellow line and dot. I may also remark 
that the Pioneer Central Station (C) system can be 
materially strengthened by three sets of storage batteries 
at, say, the spots marked blue on the map. It might 
be well to generally remark here that, as the (C) Pioneer 
Central Station is designed, a commencement of the 
— underground system is made; and tha 

yond this provision is otherwise made for supplying 
any person or any district that may desire it with eleo- 
tric light—the actual cost of length of light wire mains 
in each particalar case being the only item which cannot 
be stated in advance, depending, as it does, on the par- 
ticular circumstances of each ease. No mention bus 
been made in this report of the use of electricity for 
motive power. Th station, however, 


0 
would be capable of supplying power in the daytime if 


required; and profit would accrue from this source. In 
to the powers to be taken by the vestry unde 
the Act, those powers would extend to the whol 


equitable treatment. It would not be needful for the 
vestry to incur the outlay and responsibility of extend- 
ing the electric lighting over the whole area at once. 
They must, however, state in the Provisional Order the 
extent of area they will light in the first year ; and how 
much extension of area they will light in the following 
three years. Beyond this the extension is purely 
optional, the vestry granting on applications from 
individuals or districts, or refusing if they chose to de 
so; the applicants having power of appealing against 
injustice to the Board of Trade. If the vestry wished 
to restrict their power to a minimum, the work to be 
done in the first year might be the erection of a part of 
the (C) station, say the erection of two boilers, tv? 
engines, and two alternating d os for 1,000 ll 
The work to be done in the following three years 4 
be a portion of the continuous current system, and 

the mains laid down on the map mentioned above, #7 
the laying of the leads to the South Wharf Road. Te 
remainder of the electric work would be done @ 
application by individuals or districts, and the 00% 
currence of the v therewith. The vestry ba 


obtained powers for the whole borough, could 1 


C station would be 
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ce the general works beyond the legal 
1 in the grant of the Provisional Order. 


| Finally, I would say that the estimates given are, in my 


ent, ample for covering any probable expenditure, 
and that if specifications shall be directed by the vestry 
at any time hereafter to be prepared the tenders sent in 
should be for less amounts. The estimates are all 
based on the supply of current only by the vestry ; 
and it is distinctly advised that house and internal 
fittings be left entirely with the customers, except that 
in every case the vestry shall have the approval of the 
game as being proper and safe for the service.” 

In conclusion, we may state on authority that nothing 
definite has yet been done with regard to obtaining a 
Provisional Order, but that Prof. Forbes has been called 
in to advise the authorities upon the subject in addition 
to Mr. Mackie. 


PECULIAR ROTARY MOTIONS FOUND IN 
LIGHTNING AND OTHER ELECTRICAL 
CURRENTS.* 


By MOSES GREELY PARKER, M.D. 


PHOTOGRAPHING lightning and making good pictures, 
representing the forked and irregular light as it shoots 
across the sky, or from cloud to earth, has become 
quite common, and is easily done in a dark night ; 
having first focassed the lens for distant objects, one 
has only to point it in the direction he expects the flash 
to appear, expose the plate and wait for the lightning. 
It the night is dark, one can obtain several flashes of 


lightning on the same plate, as they often occur near 


together. The only difficulty is to have the flash 
come within the field of the lens. 
Photographing the current itself so as to get detail in 
the track, showing how the electrical currents travel, is 
quite another thing ; this we have been able to do and 
present some results. | cm 
From these we see that the electrical current may 


earth, its image on the negative presenting such a 
variety in form, that many names bave been given 
descriptive of its general 3 without any 
reference to the real motion of the current itself. 

Three of these motions I have observed, via: The 
twisted, the curled and the straight forward. Being 
unable to find anything descriptive of this in print, a 
short account may not be uninteresting. | 

The twisted motion resembles a loosely twisted rope ; 
it twists both ways, usually from left to right, as the 


. twining vine winds around its support. There are ex- 


ceptions to this rule in the electrical, as well as the 
vegetable kingdom, for we find it t not only 
both ways (i. e. from left to right and right to left), but 
it reverses its motion in the same course. 

The curled motion resembles a twisted ribbon or 
shaving as it curls from the carpenter's plane, and in 
some respects is most remarkable. 

The straight presents straight lines in its track, and 


is evidently travelling with great force. 


Before describing the figures, or saying more about 
currents, it may be well to quote the report of 
the committee of the Royal Meteorological Society, 


London, England, on lightning. The repoft published 


this as — 
m lightning, or a plain, broad, rather 

22 streak of light. Only two or three specimens of 
form have been received. The committee are dis- 
posed to consider this a distinct type of a single 


‘like character without distinct irregularities or 


branches, and not merely the result of bad focusing, 


other objects, such as trees, are extremely 


1 before the New York Electric Club, November 16th, 


; or it may divide and sub-. 
divide, twist and meander in its passage from cloud to 


— 
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“2. Sinuous lightning, when the flash keeps in 
some one general direction, but the line is sinuous, 
bending from side to side in a very irregular manner. 
This is by far the commonest type. It is very notice- 
able that the thickness of the line varies during the 
course of Sometimes the thinnest part of 
the white streak is the highest, and the flash appears to 
get thicker as it approaches the earth; at other times a 
flash in the air begins thin, broadens out in the middle, 
and fines away again at the farther extremity. The 
committee can offer no explanation of this at present, 
but they would call attention to the fact that in some 

phs of electric sparks, taken from an induction 
coil, those of high tension are thinner than those of low 
tension. 
3. Ramified lightning, in which a part of the flash 
2 to branch off from the main streak, like the 
fi from the root af a tree. Of course, there is no 
evidence as to whether these fibres branch off from, 
run into, the main flash. os 

“4, Meandering lightning. Sometimes the flash 
a to meander about in the air without any 
definite course, and forms small, irregular loops. The 


‘thickness of the same flash may vary considerably in 


different parts of the course, ri mentioned yom and 
a flash may go straight in one portion of its path, 
but meander considerably in another. 

45. Beaded or chapleted lightning. Sometimes a series 
of bright beads appear in the general white streaks of 
lightning on the photographic plate. Occasionally these 
brighter spots appear to coincide with beads in a 
meandering type, but often the :beads appear without 
any evident looping of the flash. But as a flash is 
moving in space, while two directions only can be 
shown on theplane of the paper, there is every reason 
to believe that the brighter spots on the positive 
picture may be points where the flash was sigzagging, 
either directly toward or away from the observer, and 
thereby giving a somewhat longer exposure to those 


“ 6, Ribbon lightning. Nearly one-sixth of the ee 
graphs received by the society show fiashes exhibiting 
more or less of a ribbon-like form. One edge of the 
ribbon is usually much whiter and firmer than the 
other. Occasionally in the same picture some flashes 
appear normal and others ribboned ; but the flashes in 
a picture need not have occurred simultaneously. The 
committee have not yet in their possession any con- 
clusive evidence as to whether the same flash may be 
normal in one portion and ribboned in another portion 
of its course. In one picture there is a bright streak 
on the top of the flash; then about an eighth 
of an inch of ribbon-like light, the folds following. the 
sinuosities of the bright streak; then a dark band parallel 


distance of about path of an inch on the paper. It 


might be suggested that the second fainter i was 


formed by internal reflection from the back of 
the glass plate ; but it should be noticed that sometimes 
very thin flashes, which are not cularly bright, are 


80 duplicated. A far more probable cause is the double 


image ed by the internal reflections of . doublet 
photog ic lenses. All doublets are essentially two 
meniscus lenses, mounted with their concave surfaces 
facing one another. The 8 of a strong 
point of light, passing through lenses, forms the 
usual image on the plate, but a smaller portion is re- 
flected from the concave surface of the ffont lens, and 
from thence back through the rear lens to the sensitive 
plate. The amount of displacement depends on the 
angle formed between the direction of the bright point 
and the optical axis of the lens, | 
M. C. Moussette, of Paris, showed some ph 

of the sun, in which this double reflection image was 
very conspicuous; and there is not the slightest doubt 
that some lightning flashes are bright enough to give 
this secondary image. M. Moussette also showed the 


+ 


| 
time 
| 
— | 
— | 
| 
| 
to and following every irregularity of the 3 
streak, and then nearly another ith of an inch of 
ribbon-like light. In another picture a very thin 
beaded flash has a precisely similar beaded streak, 
rather fainter than itsel el to it at a | 
sharp. | 
U!!! 


SHB TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


photograph of a flash in which the centre of the flak 


was the whitest, with a darker edge on either side. 
This may have been produced either by a double re- 
flection from the lens, or by internal reflection from 
the back of the glass plate. Two bands of light—the 


primary and secon images—slightly overlapping 
pa ＋ — an extra t band where the overlap 


K pl 
“In the majority of cases, the folds of the ribbon 


formation are most obvious when the course of the 


flash is square to the width of the folds, and they are 
but slightly pronounced when in a line with them. 
This would suggest the idea of a shaking of the camera 
in the direction of the folds of the ribbon ; but, if this 
is so, the duration of a n flash must be much 
longer than is supposed. e committee hope to have 
the opportunity of making some experiments on the 


photography of sparks from a coil or electrical in- 


tence machine. In the meantime, they defer ex- 
pressing an opinion as to whether lightning ever 
really takes a ribbon-like form till further evidence 
is available, but would point out that both sources of 
error—the duplication of the image either by reflection 
inside the lens or by reflection from the back of the 


plate — would be avoided by the use of single lenses, 


and of paper, of glass, supported films. 
committee also forbear for the present from publishing 
a reproduction of a ribbon-like flash till they are satis- 


fied that such a form of lightning really exists, and 


that the whole appearance is not due to photographic 


causes. 
‘Some two years ago, while experimenting with elec- 
tricity, I obtained a photograph, showing the dividing 


and twisting rotary motion of the electrical current. 


My plate was not quite in focus, but the image is suffi- 


ciently sharp to show that the current divides and 
rotates, not only on itself, but upon its fellow. 

Knowing, as we do now, that the current has a rotary 
motion, we can see in the main track indications of 
this motion that would be impossible for any jarring 
of the camera to produce. Further investigation dis- 
closed the three motions before mentioned, to illustrate 
which I have, by permission of A. H. Binden, taken his 
remarkable photographs of many flashes of lightning, 
about which it was truly said in the Boston Herald of 
July 29th, 1888 :—“ Mr. Binden has been singularly 
fortunate in securing, with his two — photographic 
reproductions of all the typical forms of lightning 
flashes mentioned in the committee's report.“ 

The lightning flash examined as a whole, is seen to 
‘leave the cloud and reach the earth in an irregular, 


twisting, rotary manner, throwing off branches as it 


goes; these also twisting, rotating, and sub-dividing 
into the sinuous, ramified, meaudering, beaded or 
chapleted, and ribbon lightning, mentioned in the 
Meterological Society's report, while the main current, 
rotating as it goes, finally enters the earth in a divided 
form, which plainly shows this twisting rotary motion 
in the main current as well as in its branches. 

Stream lightning is well described by its name alone. 
In this form I find what I have called the straightfor- 
ward motion. Its photographs show almost straight 
lines, without the curves indicating the rotary motion. 

Sinuous, ramified, and meandering lightning are all 
very much alike, if we grant that which we can hardly 
doubt, viz., that they all may divide and sub-divide as 
they advance. In all of these we find a rotary motion, 
with a direction either from left to right, or right to 
left; in some branches both motions are found, and 
when well defined resemble the twist of a rope. 

Beaded lightning has that about it that is much more 
interesting from a spéculative point than either of the 
others. The explanation given in the Royal Meteoro- 
logical Society's report of the beaded: form hardly ex- 
plains all that we find in and on both sides of this bead ; 
for we see the rotary motion of this current before 
entering the bead to be in one direction, and immedi- 
ately after leaving the bead to be in the opposite direc- 
tion, plainly indicating that the motion sometimes 

in the bead. | 

Ribbon lightning has what I have designated the 


regular 
shaking of the camera could produce this curled appear. 


but one has an opportunity here of varying the current 


curled motion. In this one sees the resemblance 


curled ribbon. This current is evidently flat, — 7 8 : 


motion that forms this ribbon into a curl. It somewhat 
resembles the beaded form, inasmuch as it is seen to 
change its direction, thus forming curls twisted in Oppo- 
site directions and united, not by a bead, as in the 
beaded lightning, but by a white edge where the pro. 
cess of reversing its motion goes on, while at another 


point it presents the appearance of a curl pulled side. 


wise, being thin and narrow ; afterward proceed 
@ more manner than before. No — “= 


ance 
That currents of electricity are influenced by the 
medium through or upon which they travel, is also seen, 
and to the well known theory that the resistance of the 
air changes its direction, may be added, that the current 
changes in size and contracts in volume as it enters the 
If we compare the size of these currents with the 
trees or other known objects, seen in the 2288 
graph, taking into consideration the distance one 
is from the lens, one must, by comparison, judge the 
size of large currents to be, while passing through the 
air, several feet in diameter; distance must always ‘be 
considered in judging the size, for as the current goes 
from the lens its image on the negative gets smaller, 
and larger as it approaches it. 3 
sv from an induction coil or Holtz and other 
machines give the same indications of the three 
motions found in the lightning ; they are easily photo- 
graphed ; the variety is not so great as in lightning, 


in many ways. 


The three motions, the reversing of the motion 


in the continuous track of a spark, as well as the bead, 


are found in these currents as in lightning, and add 
proof that these currents and lightning are similar. 

With one observation more, I close this paper. No 
doubt many have noticed what I am about to mention, 
but its frequency ‘last summer attracted my attention. 
While travelling in Maine last August I noticed that 


many of the telegraph and telephone poles, which 
an of the native white cedar, twisted as this tree 


always grows, had been struck by lightning, and that 


the current, travelling from the top of the pole to the © 


ground, always followed the twist in the wood, often 
taking a groove out of the wood from top to bottom, 
winding once or twice around the pole following the 
grain of the wood. ; 
Whenever it struck a pine hole or tree, these being 


straight without twists, it ran down on one side, taking 


out the groove or tearing the bark down on one side 


only. 
a large number of interesting views of flashes of 
lightn 


ing and a few of artificial discharges of induced 
electricity were illustrated by means of the 
and fully described by the lecturer.) 


The Electric Light in New Zealand.—A Reefton 


telegram to the Otago Times, dated October 14th, 


states that Mr. Horton, electrician, formerly of Dunedin, 
and who latterly has been engaged in connection with 
the electric light installation at the Melbourne Exhibi- 
tion, has been engaged by the Reefton Electric Company 
to complete the electric light system. The lighting 


was started about a month before, but owing to some 


defect in the insulation the required number of 500 


incandescent lamps could not be kept at their n 


degree of brillancy, the full capacity of plant — À 


being about 120 lamps. These were perfectly * 
tory, but the number being quite inadequate to the 


| ual 
demand it was necessary to appoint reg len for 


person, in the absence of Mr. Prince (who 


Auckland) to find the defect and remedy it. Fend 


Mr. Horton's arrival the directors of the com“ 
decided not to keep the plant running, fear! 
the absence of competent supervision the dynes? 
might be overrun, and consequently injured. 
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ON THE DETERIORATION OF LEAD SHEATH- 
ING ON CABLES LAID IN CREOSOTED 
WOODEN CONDUITS. | 


RosenT H. ENGLE writes to the Electrical World :— 
Among the many conduits devised none appear so an- 
tagonistic to lead-encased cables as those constructed of 
creosoted wood. Ordinarily they are constructed in 
sections of about 20 feet each and divided into numerous 

ar compartments, each of which is designed as 
a receptacle for a cable, which is pulled through by a 
rope from man-hole to man-hole, usually the distance 
of asquare apart. Owing to the friction of the wood 


on the lead encasing in drawing it through, these 


compartments must of necessity be much larger than 
the diameter of the cable, and in consequence form a 
reservoir for the accumulation of vapours and gases. In 
a very short time a chemical action takes place between 


the wood, of which the conduits are made, and the 


crude creosote with which they are saturated or 
and there are set free acetic acid and carbonic 
acid gas. The reaction of these two chemical agents 


upon the lead may be expressed by the following 
uation : 
* gs Pb + 2C,H,O, = C,H,PbO, + 2H. 


C,H,PbO, + 2H + CO, = PbOO, + CHO, + c. o 


To express the reaction in words to those who may 


be uninitiated in chemical nomenclature: The first 
part of the first equation, lead (Pb) combines with 
the acetic acid (01.0) formed from the action of 
creosote on wood; the second part to form acetate 
of lead (C,H,PbO,) and hydrogen (H). In the second 
equation, lead acetate plus hydrogen plus carbonic acid 
gas (CO,) set free in the conduit during the formation 
of acetic acid, unite to form carbonate of lead (PbCO,), 
acetic acid, olefiant (C, H,) and oxygen (O) gas. c 
The acetic acid acts upon 
surface into a film of acetate of lead, which, as soon as 


| formed, is acted upon by the free carbonic acid gas, . 


converting it into carbonate of lead, releasing free acetic 
acid, which attacks the next layer of lead below the one 
already acted ＋ 7 and so on, until the entire sheath- 
ing is converted into carbonate or white lead. These 


creosoted conduits are, therefore, practically under- 


ground white lead factories on an extended scale— 
“electrical conduits” seems to be a misnomer for them. 
Many have been the devices and suggestions to allay 
this chemical action, but no one seems to have arrived 
at anything that is at once economical, effective, and 
that a sheathing be made of 
an alloy of lead and tin that would effectually resist the 
chemical action going on. This would 
holding a heavy percentage of tin, and while it might 
be effective it would neither be economical nor prac- 
tical ; not economical for the reason that the first cost 
would be too great, and not practical because a sheath- 
ing composed of an alloy requisite to resist the corro- 
sive action would be so hard that the cable would be 
very rigid, especially cables of large diameter. 
A great deal of my time has been taken up by labora- 
tory experiments on the subject of finding a way to 
= ty lead from these corrosive vapours and gases. 
0 


it of these experiments is a compound that 


resists this chemical action. This compound by a very 
simple process is applied to the lead sheathing during 
the of encasing the cable, adheres intimately to 
the lead when of the proper consistency, is perfectly 
pliable regardless of temperature, and will not crack or 
peel off. In addition to all of these sterling qualities 
it has also the advantage of being a perfect insulator. 
Mesers, Tatham and Brothers, cable manufacturers, of 
Philadelphia, will apply this compound to all of their 
cables that are to be laid in creosoted wood. Some no 
a will surmise that my compound is rubber or some 
- its compounds ; to those, suffice it to say, that rubber 
— no form enters into its composition. It is composed 
. — substances and hydrocarbons. This material 
ti nexpensive, both in its first cost and in its applica- 
the. 48 à protective covering to lead, and seems to solve 
—ͤ— of effectually protecting lead from corro- 
in creosoted conduits. | 


the other 


the. lead, converting its 


uire an alloy 


STORAGE BATTERY LIGHTING IN AMERICA. 


WRITING in the Ælectrical World of New York, Geo. 
B. Prescott, jun., says :—“In a paper entitled ‘ Electric 
Lighting in America,’ by Prof. rge Forbes, which 
was read before the British Association for the Ad- 
vancement of Science at the Bath meeting this year 
the following statement will attract the attention of 
the American reader :—‘It is a curious thing, for 
example, that in America there is no work hardly being 
done with accumulators. There is an example where 


we have led the way as compared with the Americans. 


I was struck with the fact in 1884, and still more in the 
present year, that accamulators do not seem to work in 
the American at ere; at any rate, people have 
been importing numbers of accumulators, and yet they 
are not recognised as the satisfactory ap 
come to regard them as; they are looked upon there 
as being as uncertain now as they were with us four 
or five years ago.” | a 
For the sake of fairness, the writer, in the light of 
personally familiar facts, may be permitted to take 
* to the foregoing statements. It is true that 
in England accumulators, have been used quite exten- 
me in connection with isolated plants, which have 


y remained under the maintenance and Lie | 


supervision of the erecting: engineers. But 

from central stations by means of accumulators has 
hitherto been an unworked field in England, and the 
first practical schemes Of that sort, seriously considered, 
are only just now being projected. 
hand, accumulators have been installed as 
uxiliaries to existing isolated plants as largely as in 


England—notably in New York and Philadelphia—and 


many such installations throughout the country depend 


In America, on 


we have 


rare and some wholly, upon accumulators for their 


ting current. These plants have, moreover, been 
sold outright to the users, who alone have been respon- 
sible for their proper maintenance ; and if it is true 


that accumulators have given better satisfaction in 


England than in America, this fact should not be over- 


looked. 
“For the past two years central station accumulator 
installations have been o in many of the smaller 


towns of the United States, where the cost of running a 


lighting plant during 24 hours of the day would have 
been prohibitory to any direct system. More than 
this, accumulators have b installed as auxiliaries in 
many of the central * — 
ligh com es, an 0 six mon 
— À of - co prominent of the Westinghouse 
local companies has equipped its central station with a 
battery of not less than 300 lights capacity, for the 
pose of tiding it over a period of heavy load, during 
which the hoilers and engines are taxed to their utmost 
capacity. In America the lighting of cars by stored 


_ electrical energy has proved a decided and permanent 


success, batteries being extensively employed for the 
purpose, while no less than three large concerns are 
actively exploiting accumulators for traction work. 

As it is a well-known fact that Prof. Forbes visited 
this country in the interest of the Westinghouse Com- 
pany, it is neither nor unreasonable that he 
should be more familiar with the accomplishments of 
that enterprising corporation than with the achieve- 
ments of less prominent manufacturers in the newer 
field of storage battery lighting. But, while the results 


obtained may be less conspicuous than those which 
have been e in the older and more extensively 
worked field of direct lighting, they are neither so few 


nor 80 difficult to discover but that any thorough in- 
vestigator may easily discern them to be a permanent 
element in the art of electric lighting as it exists in 
America in the year 1888.” 


Electric ting in Ireland.—It is to in- 
troduce the electric light to the town of Boyle, and 
the Town Commissioners are in communication with 
ere volar and Son, of Dublin, regarding the pro- 
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GANZ AND COMPANY'S CONTINUOUS CUR- 
RENT DYNAMOS—DELTA (“4”) TYPE. 


of the year 1887, Mesers. Ganz 
bersdorf, have manufac- 


SINCE the beginning 
and Co. of Budapest and Leo 


tured a two-pole continuous current dynamo with 
drum armature, differing, however, from some other 
dynamos which resemble it in some important details. 

Fig. 1 shows such a dynamo for belt driving, having 
an output of 110 volts and 60 ampéres, or 60 volts and 


ELECTRICAL REVIEW. 


110 ampéres. Fig. 2 pe a larger d . 
coupled directly with a high-speed steam engine, and 
giving at 375 revolutions, 110 volts and 400 ampères, 

The electro-magnets of the A” dynamos consist of 
two separate wrought iron limbs, cast into the bed. 


plate of the dynamo. A very low magnetic resistance 


results from this way of connecting the limbs, 2 
well as from the circumstance that the grain of 
wrought iron cores runs in the direction of the lines 
of force. 

The drum armature, whose first construction dates 8 
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as the 1885 (shown at the National Exhi- 
Budapest), consists of iron discs mm. 
thick, together with thin paper between them. 
Round the edges of the discs grooves are made which 
are relatively much deeper than they are wide. The 
coils, which in the current types are of wire, are placed 
in these grooves. i 
The clearance between the armature and pole-pieces 
varies in the different sizes from 2 to 3°75 mm.; its 
etic resistance is consequently very small, but not- 
withstanding this there is exceedingly little heating of 
the pole-pieces, as the vibrations of the lines of force 
uced by the narrow teeth, and, therefore, the eddy 
currents in the pole-pieces, cause only a very small loss 


“rg 3 shows the iron core of the drum armature and 
the shaft, but without coils, and fig. 4 the drum and 
commutator, the former being already wound. 


shaft. The bolts holding these bearings down to the 
sole plate are of brass. : 
The ends of the armature, after being wound, are 
stretched over with strong canvas, and the electro. 
— ig with glazed linen to keep out metal 
Hlings, | | 
The main terminals, which serve also for the purpose 
of holding the main fuses, are mounted on china, 
and fixed to the limbs of the magnets on a wooden 
base. The terminals for the magnetising current, like- 
wise on china, are in the same manner fixed on the 
opposite sides of the magnets. 

A strong perforated zinc plate, stretching from one 
magnet horn to the other, protects the armature from 
bodies falling from above. : 

With the rye ve] of the commutator, all bright 
parts are nickel-plated. | À 
The whole machine, when driven by belt, is placed 


6 


Fig. 4. 


The unusually large copper commutator is also a 
characteristic of the “A” dynamo, affording a good and 
easily regulated contact and a long life. | 

The wire connections from the drum are by means 
of two set screws for each wire, clamped in the corre- 
sponding holes in the commutator sectors. The set 
tere ws are prevented from working loose by the very 
simple means of passing a short piece of wire through 
holes in the heads of the two screws which are in 


| — sector, and chen bending the ends of the wire 


The number of brushes varies from 1 to 3. The 
pressure with which each of these bears on the com- 
mutator may be regulated at pleasure by a small hand 
lever, while, at the same time, the whole brush-holder 
may be shifted by the large hand lever, the inside end 
of which is a pinching screw. _ 
of 0 8 in the smaller dynamos are altogether 

bronze, while in the larger sizes they are of cast iron 
With bronze journals, but insulated from the bed-plate 
de zinc frame, so as to avoid a detrimental leakage of 

lines of force through the bed-plate, bearing and 


on a belt-regulating gear, which again is bolted down 
to a wooden frame, on a suitable foundation. 


When the “A” dynamos are made to be coupled 
directly with a steam engine, the magnet limbs are cast 
into a sole-plate common to both, the steam engine 
being insulated from the bed-plate by a zinc frame. 

The “A” machines just described, either shunt or 
compound, serve at 110 or 60 volts for direct lighting, 


or for exciting alternate current dynamos (dynamo 


A a with high tension for transmission of power and 
feeding arc lamps in series (dynamo A 5), and with low 
tension for electro-plating and other electro-metallur- 
cal purposes. . | 
617: regulation of the shunt dynamos is effected 
either by means of a resistance adjustable by hand, 
or by a resistance working automatically (automatic 
rheostat), but always by putting resistance into the 
shunt coils. 

The following table contains the actual dimensions, 
weights and particulars, not as calculated, but as 
measured and weighed, of the usual six eizes of the 
shunt-wound dynamos. | 
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TABLE. 
= “A” Dynamo No. 0. No. 1. No. . No. 3. No. 4 No.8. 
1 | Maximum load . in watts | 1,800 | 1,650 3,600 | 8,300 7,200 | 6,600 10,800 11,000 | 22,000 | 44,000 
2 se t … 99 amps. 30 | 15 60 30 120 | 60 180 100 200 400 
8 | Potential difference across the ” 100—11 100—110056—60 100—11 100—110100—110100-—110 
4 | Revolutions per minute . > a où 1,400 900 700 6800 500 | 9875 
6 | Length of bed * in mm. 680 800 1,055 1,180 1,390 | 1,750 
6 | Breadth of 2 % W 60 350 485 520 570 720 | 1,000 
7 | Height of over all „ „ 430 580 700 780 900 | 1,200 
8 | Diameter os 5 160 270 400 500 650 |. 700 
9 | Breadth of face of pulley oe 100 130 200 200 260 350 
10 of „ „ 110 130 156 170 170 260 
11 of à sé » à 80 90 190. 126 134 178 
12 | Number of brushes lying next one another ... 1 1 2. 2 2 | 8 
13 | Total weight of machine 5 in kg. 240 490 840 1,150 2,100 | 4,400 
14 oon per ont. 900] 895 | 913! 912 | 935: 932 | 936 | 945 952 96:1 
16 | No. of 16 C.P. incandescent lamps of 64 5 
watts, in round numbers give 26 23 52 47 106 94 158 156 812 625 
17 | No. of 16 C.P. incandescent lamps of 53 
watts, in round numbers | 81 28 63 56 126 | 118 190 | 188 378 766 . . 
18 | Width of grooves in armature core in mm. #2 34 | 650 42 |. 63 5°0 70; 60 6˙3 63 
19 | Depth * 89 126 | 126 | 150; 160 | 186| 150 | 160; 180 250 | 3250 
20 | Loss of energy in the copper wires of “+, | a g 
in watts | 47 45 122 108 216 390 | 360 640 1,120 
21 ! Intensity of the field. «ee in C. G. S. 13,200! 13,900 13,400 |14,400. 13,700 14,700 14,000 | 13,900 | 15,100 
22 | Loss of enerey in coils » Watts | 154 | 225 210 280 270 360 300 520 670 © 
23 Total weight of copper wire on the dy- 
kg. 108 | 113 | 236 | 202 | 391] 884 | 697 | 6588 | 113 288 
= Out-put per = ye + total weight + watts 7-5 6-9 74 68 | 719 9˙4 9-6 105 | 100 
+ „ 20 153 168 184 | 197 181 187 195 171 
26 Wing „ „ „ 790 920 600 580 710 720 570 670 600 650 
LE „ per H.P. at the pulley 600 | 590 620 | 610 650 (650 | 660 680 690 
28 | No. of t of 64 watts be | 
per H.P. with 5 per cent. loss in leads . 8˙9 8˙5 9˙4 9-2 7 99 98 | 100 | 102° 
29 | No. of t lamps of 53 watts ä | | | 
H.P. with 6 * loss in leads 106 | 104 | 113 | 110 | 119 | 116 | 119 | 118 12˙1 12˙4 
80 | H. P. required with full number of lamps | 2 a 
and 5 per cent. loss in leads... = 2˙7 550 51 | 106 97 | 159 811 | 610 


To No. 1, with either 60 or 110 volts P.D. at the terminals. 


Production and Distribution of Electricity ity from Central 
Stations. By Dr. MARTIN KRIEG. (Die Erzeugung 
und ae der Elektricität in Zentral Stationen.) 

Vol. II. Magdeburg: A. and R. Faber. 


This volume is devoted to the production and distri- 
bation of electricity by 


seco batteries. The author evidently forms a 
favourable opinion concerning the future of electro- 
motors. They are already in Berlin proving widely 
useful in the smaller trades and in private houses. 
Sewing machines, medical appliances, coffee and rice 
mills, lathes, ventilators, printing presses, circular saws, 
cranes, hoists, &c., are set in action by their means. 
The work commences with a general view of the best 
known continuous current machines which are most 


suitable for central stations. The question of accu- 


mulators is next taken up. A subsequent section is 
concerned with the various systems of distribution and 


their advantageous or disadvantageous features. Further 


chapters discuss the arrangements for regulation, the 


selection of the materials for conductors, their laying 
and testing. Fall 
the management, and the remunerative character of 
central stations. Several of the more considerable 
establishments of this kind are next described, and in 
conclusion, we find methods for calculating the con- 
ductors for central stations. | 
The dynamos examined are divided into three groups, 
the drum ring machines, such asthe Grammecontinuous, 


those of Crompton, Alioth, Gisbert Kapp, Allen & Co., 
C. and E. Fein, Naglo, Mather and Platt, &c. Among 


the machines with flat or square rings, mention is made 


4 


means of constant current 
machines, whether with or without connection with 


lanations follow on the erection, 


1 


of the dynamos of Schuckert, Gülcher, Correns, Siemens 
and Halske, &c. Lastly machines with drum arms- 


tures and winding on the system of Von Hefner Alte- 


neck are described. There is a special notice of the enor- 


larity in the supply of current from the cen 


In the case of 


Kho 
should fit up such an installation is an 


mentary on the contemptuous lan in 
of the gas interests have indulged towards * 


Organs 
tric lighting. 


‘mous dynamo, said to be the largest in the world, con- 
structed by Brush for the Cowles Electric Smelting 
Company, of Ohio. Several of the machines receive 
favourable mention, but no one of them is pronounced 
distinctly more favourable than the others. 

In the chapter on secondary batteries, the author 
insists, very justly, that no installation for electric 
lighting can be considered as perfect without a battery 
of accumulators to fall back upon in case of an — 
eatres, such a supplement becomes 8 
positive necessity. A rather full account is given of an 
electric light installation established by the Frankfurt 
Gas Company, in which 260 accumulators of 
system are kept ready charged for the glow 
lights, and 156 for the arc lights. That a gas company 


the De 


which certain 


In speaking of distribution, always with a view # 


continuous current machines, the author 
four direct systems, viz., the series, the 


mixed arrangement, and the syste 


conductors, and two indirect methods — De 


spectively on accumulators and 
uliarities of these 


depend mainly on local conditions. 


parallel, the . 
m of three or more 


systems are shown by diagrams. 
e author considers that the choice of a system m 


We find due notice of certain instruments which 


must certainly come into extensive use if 
electricity from a central station are generally 


currents of 
employed 
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ss sources of light and mechanical power. Meters for 
this have been devised by Ferranti, Aron, and 
Siemens and Halske. Unless they can attain greater 
gecuracy than the gas meters now in use, they will fail 


to give satisfaction. 7 
of space does not permit a more extended notice 


ct this book, but we may safely Figo it a usefal 


work, carefully and conscientiously compiled, and free 
from the slightest suspicion of having been written in 
the interest of any manufacturer. The illustrations are 
numerous, and. for the most part, good, though a few of 
them, e., fig. 23 might have advantageously been more 


Materials for Estimating the Cost of Electric Light 
Installations. (Materialien für Kostenvoranschlige 
Elektrischer Lichtanlagen.) By ETIENNA DE FODER. 

Vienna, Pest and Leipzig: Hartleben. 


We have here the sixty-ninth volume of that valuable 


es, “Hartleben’s Electro-technical Library.” The 
* object is to supply the electrical engineer with 


such information, references, and fundamental matter, 


is may stand him in good stead in drawing up an 
estimate of the probable cost of any projected installa- 
tion for electric lighting. He takes into consideration, 
firstly, the motive power, in which six cases are dis- 
tinguished according as a sufficient motor already 


existe, or there is one present which requires improving 


though the source of power—steam, water, &c.—is 
adequate ; or both motor and power have to be either 
enlarged, extended, or specially created. 

He then defines the circumstances under which glow 
lamps or arc lamps are to be preferred, or both kinds 
are jointly required. Where only glow Jamps are in 
use he pronounces continuous currents the more 
economical, but where transformers are employed he 
considers that the results with continuous currents are 
not as yet known. After discussing the arrangement of 
the dynamos whenever a single machine is insufficient 
he considers the cases in which accumulators are to be 

lied. Formule and tables are next given for cal- 
the conductors in accordance with the number 

and positions of the lights. The author shows that in 
installations which are to have a short daily service it 
is-economical to reduce the section of the conductors to 
the utmost possible limit, whilst if the light is to be 


used for many hours daily no such proceeding is 


admissible. . | 

In discussing the selection of dynamos he points out 
that machines with separate exciters are little affected 
by any accidental variation in the resistance of the con- 
ductive net. The series dynamo is not applicable for 
charging accumulators. The shunt dynamo performs 
better the more the resistance of the outer circuit in- 
creases, but it is more sensitive to irregular velocities of 
the motor than the foregoing. Compound 2282 
require a constant speed of rotation and are to be used 
where a constant —_ difference is required. 

In the choice o 
those with few and large plates should be preferred to 
such as have many small plates. 


primary batteries. He shows that for this use only 


batteries can be used in which nitric acid serves as a 
depolariser. | 


r. 

As regards the duration of lamps, he thinks it unsafe 
to guarantee more than 800 hours of action per lamp. 
end that where a luminous power per candle of 3 to 3:5 
Watts is demanded the time guaranteed should not ex- 
ceed 600 hours. It is also often required that within 
5 guaranteed time the lamps should neither decrease 

luminous effect nor require any increase of electric 


A general scheme is given of the estimated cost of a 
— on the system * 
current, a three-conductor system, and a capacity o 
10,000 lamps in a densely peopled town. 
21 is also a scheme for a central station with 
Pernowsky-Déri-Blathy transformers to supply 6,000 


and disadvantages of the various types of 


accumulators the author advises that 


A special chapter treats of electric lighting with 


lamps. We find, also, schemes for a theatre, for a 
ger steamer, for a light-house, for a man-of-war, 
or public gardens, for an exhibition, a technical school, 
and for various manufacturing establishments, in whicb, 
curiously enough, there is no mention of dye and tissue 
printing works. 
As regards photometric appliances, the author ap- 
ves of the German paraffine candle, kerze,“ which 
e thinks varies less by 6—7 per cent. than the English 
candle and the French “bougie.” The French carcel 
he thinks capable of great precision. 

The book, on careful reading, will be found rich in 
useful little hiuta and cautions, which are sometimes 
overlooked, but which may make all the difference 
between success and failure. 


Pumps: their History and Construction. By P. R. 
. BJORLING. Manchester: Emmott & Oo., New Bridge 
Street, Strangways. London: 6, York Street, Covent 
Garden. 


This small book is à reprint of two lectures delivered 
by the author at the Gloucester School of Art. Although 


there are but 48 pages of letterpress, the matter is so 
concisely written, that an immense deal of most usefal 
and interesting information is given. After a very en- 
tertaining history of pumps, the author proceeds to 
describe the different types of the same with numerous 
diagrams by way of illustration, his descriptions being 


_ remarkably clear though brief; details of the varivus | 


parts.are given. A-summary, showing the qu 
mp, adds 
to the value of the book considerablt. The work, we 
may add, is thoroughly practical. | 


The Mechanical World Pocket Diary and Year Book 


This book, which is uniform in size with, and is pub- 
lished by the same publishers as the foregoing, consists 
of an ordinary diary with about 70 peges of. engineer- 
ing formula, after the type of Molesworth’s pocket 
book. It is certainly a handy volume, and is deserving 
of commendation. a 


SPANISH SUBMARINE BOAT, THE “PERAL.” 


THE following information respecting the Spanish 
submarine electrical boat, the Peral, is extracted from 
the columns of the Correo, of Madrid, of December 7th. 

Length over all, 88°5 feet; extreme beam, 9-98 feet; 
displacement afloat, 79 tons ; displacement submerged, 
87 tons; speed afloat, 11 N.M.; speed submerged, 10 
N. M.; main machinery, two motors of 30 H.P. and 
twin screws; secondary machinery, two motors with 
small twin screws for steering when submerged ; and 
a fifth motor to work a pump for the circulation of air. 
The accumulators are of sufficient capacity to give 
the boat a run of 355 N.M. afloat, or 325. N.M. if sub- 
merged, without recharging, we presume. It is ex- 
pected that the Peral will prove exceptionally handy 
and speedy in ascent and descent, in changing from 
moving ahead to astern and vice versa, and in steering. 

The designer, Senor Peral, claims that his scheme 
having been placed before the Government more than 
five years ago, has a priority of invention over the 
French submarine boat, the Gymnote. This latter, it 
is stated, has turned out in many respects a failure, the 
trials, conducted at Toulon, having developed so many 
defects that a very general reconstruction and modifi- 


cation of her design has become necessary. 


It is suggested that the Government transport, the 
azpt, should accompany the Peral on her trial trip, 
carrying dynamos for recharging the accumulators of 
the submarine boat whenever required. The transport 
having plenty of accommodation could also take on 
board the members of the commission appointed for 
the official inspection of the new boat, with such mem- 
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bers of the Press who desire to be present during the 
whole cruise. 

The delays which have arisen with regard to the final 
and official trials of the Peral, and which ought to have 
been made two years ago, are due, it is hinted, to ad- 
ministrative changes, to official red tape not unmixed 


with nal jealousies, and to the slow progress inse- 
parable from e conduct of Government affairs. 


CURIOUS OPTICAL ILLUSION. 


THE engraving, which we reproduce from the 
Scientific American, illustrates an interesting illu- 
sion observed by Mr. J. Rapieff, the electrician, 
who is doubtless as well remembered by many of 
our readers as by ourselves. The apparatus con- 
sists of semi-circular and circular wire loops, provided 
with axles, by which they may be twirled between the 
thumbs and The lower row of figures shows 


some of the loops used in the experiment, while the 


upper ake represent the effects produced. The wire 
has a polished surface. When the single semicircular 


loop is twirled, the only effect is to produco a gauzy 


glimmer of spherical form, as shown in the upper 
right hand figure. When three of the loops are joined 
together, each extending from the other at an angle of 
120°, the figure produced is similar to that alread 
described, but with two y distinct curved b 
lines extending from one axle to the other, as shown 
in the upper central figure. When four loops are 


oined at right angles to each other, three jet black 
ines are shown, as indicated in the a hand 
ne. 


figure. A circular loop shows a single b 


This curious effect is PS by holding the ap 
ratus so that the light is reflected as much as possible 


from the inner surface of the wire. The result is due 


to the eclipsing of the bright surface by the shaded 
portion of the upper loop as it passes between the eye 
and the lower loop. e whole of the loop is not 
eclipsed at the same instant, but persistence of vision 


causes the entire eclipse to be seen at once. 5 


Success in this experiment depends upon holding 
the loops in the right position relative to the light, as 
well as the provision of the proper background. The 
loops should be held over a dark ground, with the axles 
parallel with the plane of vision. . 


Society of Arts.—On Wednesday, December 19th, at 
the fifth ordinary meeting of the society, a will 
Standards of Light,” by N. Dibdin, 
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THE TELEPHONE AND LIGHTNING. 


WHILST research and statistics on one side, says the 
journal Assecuranz, have demonstrated that the number 
of thunderstorms, accompanied by severe strokes of 


lightning, have increased during the last 10 years, it bas, 


on the other side, been proved that in larger towns both 
the number and effects of the same have considerably 
decreased. To the latter fact, no doubt, several of the 
inventions and . discoveries of recent years contribute, 
among which the telephone nets now spread over the 


roofs of houses in towns are, we consider, one of tho 


ncipal causes. 
À large telephone installation, consisting of numerous 


wires of steel, suspended in the air over the houses like 
a huge steel net, each wire of which is connected either - 
at the stations or in other places with the earth, where 


they again touch a network of gas and water pipes of 
iron, forms, with the latter, a kind of electrical safety 
wire fence above the city. For a city so enveloped is 
but a reality of Faraday’s famous physical theory that 
a body completely encased in metal cannot become 
electrified through an electric current outside the metal 
case. 

However, telephone installations do not act as light- 
ning conductors alone by the wires at each end 


connected with the earth, but also by most of the poles. 
| supporting the wires being of metal, and connected 


the lightning conductors, if any, or by acting as 
f protecti hich a telephone 
e amount o on w a tele net 
affords to the buildings below it depends, in the first 
instance, on the local distribution of the wires, an area 
being the better by such a steel wire net the 
heavier and the more uniformly the metal is distributed 
over the same. Therefore that part of a city situated 
near a telephone station is the best protected, as the 
metal net is there thickest. 
As the metal sup 
nearest stations afford the 


on the roofs, those 
protection, and next, 


those bearing the most wires. Those supporters, whence — 


wires of any length emanate, should advantageously be 
connected with the lightning condactor, if any, or other- 
wise by points and earth conductors be converted into 


such, which will afford a still better protection forthe | | 


buildings in question. 85 

That a telephone net affords the protection here 
claimed for it, statistics from late yeurs go to prove 
beyond a doubt, as, for instance, those relating to the 
town of Munich, where, in spite of numerous severe 
thunderstorms, no severe casualty through lightning 
has occurred since the city became enveloped in a tele 
phone net. In suburbs and the country, however, 


were the factors described are absent, the cases have in 
no way diminished. | : 


# 


ELECTRIC LIGHTING IN THE ARGENTINE 


— 


REPUBLIC. 


news with regard to progress in electric lighting in the 

Colonies and in the Eastern hemisphere, and, while the 

tic strides that are made in the United States have 

n alluded to week by week, few particulars have 

been forthcoming in regard to South America, although 

it would have been surmised thatthe countries embraced 
by this Continent offered a fair field. 


A few particulars that have come into our hands will 
hoõ%mm 


probably be of interest to our readeas. . 
As early as 1882, the well - remembered 


Which at that time was prevailing in England, with its 


attendant excitement and speculation in relation to 
“patents and concessions,” seems also, to some 

to have found an echo in South America, and the Cleve 
land Brush Company were on theground — 
avail themselves of the opportunity to secure a foot-hald 
As far as Brazil, Chili, Peru, and some other countries 


WHILE we have constantly been able to give our readers 
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were concerned, their perhaps somewhat premature indicates the success of the installation and its appre- 
efforts were not apparently productive of much result; ciation by the public and authorities is, that not- 
st all events, there remains at present no indication of withstanding the efforts of a powerful gas company 
much success in the development of electric lighting in which secured a most valuable grant of land from the 
those countries, and we can reasonably presume that former Government, the contract has just been awarded 
this has been due in a great measure to the same kind to the electric light for the remaining portion of the 
of initiatory mistakes and errors that weresofrequently city with 200 additional arc * gas having failed to 
committed at that early period in the history of electric secure any foothold at all. We believe that this is one 
lighting. The usual method of temporary installations of the only examples in the world of a city of over 
of exhibition in the public streets was 40,000 inhabitants which relies on electricity alone for 
| pal 1 with the idea that pape adoption of r lighting. We have not s to speak of the 
. the light would follow. This did not occur, however, ncandescent lighting which is done and the further 
in either of the countries above referred to, and we large installation for general domestic supply which is 
believe that at tais date the small town of Campos,in now in process of realisation in this remarkable city, 
the Province of Rio, is the only instance in the vast nor would it offer any points of novelty or surprise to 
Empire of Brazil where the electric light has been taken English minds. : 
up at all. | There has been only one interruption in the light 
In the Argentine Republic, however, the Brush since it was fairly established and this was on the 
Electric Company appear to have fallen in with one of occasion of a severe thunderstorm, when no less than 
those enthusiasts for electric lighting, whose devotion seven machines were injured, the lightning arresters 
nnd persistency, combined with means at command, being deficient. Since then, in spite of the frequent 
have driven on to success. At time, it will be re- storms during which constant disc of a remark- 
membered, it was the method of this company, and of able and most unpleasant character are experienced, no 
others who laid claims to a “system,” to dispose of interruption has occurred. ; 
territorial rights and concessions at high figures, and in The lamp posts are placed at the intersections of the 
the present case they did obtain a very respectablesum  streets, in the middle of the road, and the city being 
in cash from this enthusiastic and sanguine individual laid out on a regular plan, each lamp illuminates in 
for their — in the Argentine Republic. four different directions. . This y facilitates 
We understand that in 1882 the concessionaire came arrangements and is perhaps the reason why elec- 
over to London for the object of organising a company, trie lighting in that place actually costs no more than 
but just at the moment when the tide had turned. would gas. se 5 
| Finding it impossible to induce any capitalists to American practice has been followed generally, the 
embark in the business, the y ae for which then wires being hung all overhead ; but we are glad to know 
| entered the most gloomy period, the alternative was pre- that some portion, at any rate, of the apparatus is of 
| sented to him either of losing his investment, or working English make; indeed, we understand that nearly every 
| 


the business entirely with his own means and upon his principal type of incandescent and arc lamp has been 

own responsibility. The latter course was adopted, and tested, and as far as practical considerations will permit, 
fror two or three years an aphill fight, with very little it is not proposed to be confined to any one system. 

results, ensued. When, however, the light in reality The results in La Plata, which in a are said 


began to find favour, the fact of his having been the to be favourable, have naturally given the contractor 


. pioneer, and of having gained invaluable experience, there an enviable position for all work of this kind, and 

gave him a most important advantage over all the com- upon a future occasion we hope to refer to several in- 

petitors which in later times commenced to flock in,  stallations made by him, or contracted for, in other 

with the result that all the most important contracts cities, the most important contracts in the country 

à deem to have fallen into his hands. having, as already stated, come into his hands. | 
~~ In regard to the work accomplished by this gentleman Competition is now very keen in that market, the 

: in the Argentine Republic, we have lately had the American companies, several prominent English firms, 

‘ opportunity of learning some particulars, and of ex- and numerous Continental ers are in the field, and 

amining some photographs which relate to the same. : the figures in tenders are now s0 low, that except to 

Fa The most important installation is in the city of those who have acquired a strong foothold, there is 

| e new ca of the ce of Buenos any, ucemen 

, La Plata, th tal of th vince of B little, if ind t. 

: Aires, which city although founded only some four ae 8 

years ago has y over 40,000 inhabitants, and 3 | | 

photographs show it to be a city occupying a large NOTES FROM GERMANY AND DENMARK. 

area with wide and beautiful boulevards, and „ | 

possessing numerous public and private -edifices of : [A COMMUNICATION.] — 

sumptuous proportions and elegant architecture. ) : 

The electric light station, a photograph of which is THE first experiment in lighting. the principal streets 
before us, is a handsome and most spacious building in Berlin by the electric light is now being made on 
standing in its own square of ground, 150 by 150 the well-known “Unter den Linden,” and, as it 
seems, with great success. The arc lamps used number 
The interior views submitted to us show an arrange- 108, and they light the — of the avenue between 
‘ment of machinery on a scale and in an order that the Pariser Platz and the Royal Palace. In the central 


: would excite the envy of many of our own electricians. avenue, lined with trees, 16 iron poles have been raised 
4 Most of the engines and boilers have been supplied by 25 feet in height, and covered with a guard above, 
4 Messrs. Davey, Paxman & Oo., of Colchester. Four from the tops of which chains descend into a semi- 
+ compound horizontal engines of 150 ind. H.P. each circle, and being connected with the next pole carry 
* are shown in the photographs, side by sideinarow, the lamps in the middle. The poles are round, and at 
1 work directly on to one long countershafting the base ornamented with lions’ heads and the Im- 
| situated in a basement, and from it the driving belts  perial escutcheon, and crowned by an eagle. Along 
1 Come up to the dynamos arranged in rows along the the pavements from the Brandenburger Thor to the 
‘ ame floor as the engines. This portion of the plant is Palace there are 46 arc lamps, about 30 yards distant 
„ a almost exclusively for arc lighting. There are from each other, but where the avenue crosses the 
s at the present moment nearly 400 arc lamps, for street  Friedrich's Strasse the number is doubled. The elec- 
g lighting and for theatres, the railroad station, shops, tricity for feeding the lamps is supplied by four 
. even for some private houses. Brush dynamos machines situated in the Mauer Strasse close by, each 
4 oy employed and have given every satisfaction. — having a luminosity of 2,000 candle-power. 
‘ 0 original contract was for 200 arc lamps of 2,000 The electric light is generally making great progress 
F. but this number has already been y in- in Berlin, the number of lamps now in use being some 
g creased, | | 25,000, against 850 at the end of 1886. The National 


agai 
2 A most significant fact and one that emphatically Library is now being illumined by this light, enabling the 
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institute to remain open till 10 p.m., whilst nearly every 
café and larger shop nightly blazes with the light. 
There are four great block stations and two central 


stations in the middle of the town, besides minor 


private installations. | 

The light is also becoming extensively used in other 
German towns, there being now block stations in some 
70 German towns, whilst the number of electric lamps 
in these towns bas during the last two years risen from 

to 2 per cent. of that of gas lamps. In the town of 

Iberfeld, one of the largest manufacturing centres in 
Germany, a municipal central station is in course of 
_ being established capable of feeding 10,000 glow lamps, 
the city having taken the precaution to secure 3,000 
subscribers before the work was taken in hand. When 
finished the works will be driven by 7 steam engines 
of 100 to 170 horse-power, capable of working 14 
dynamos ; but at first only 3 engines and 6 dynamos 
will be taken in use. The price per lamp of 16 candle- 
power is for subscribers 233. per annum for 570 hours’ 
consumption; and otherwise, id. per hour. It is 
calculated that an argand gas lamp of equal strength 
costs only a fraction less per hour. 

In Hamburg, too, a similar station is in course of 
construction by the municipality, being situated near 
the well-known thoroughfare the Jungfernstieg. It is 
intended for an equal number of lamps. The Ro 
Exchange in that city is now being lighted by elec- 
tricity with 100 glow lamps within and 12 arc lamps 
without. In several other German towns central stations 
are also contemplated, as, for instance, in Lubeck, 
where one costing about £20,000 is to be established. 
In Temesvar the city is lighted by a private company 
through 730 glow lamps fed from a central station 


ing 300 horse-power, the city paying 78s. per 


p à year 


The telex hone is making immense progress in 


Germany, there being now hardly a town of a few 
thousand inhabitants which does not the neces- 
sary apparatus. At present, Berlin is in telephonic com- 
munication with Hamburg, Stettin, Hanover, Leipsic, 
Magdeburg, Dresden, Breslau, &c. Recently an experi- 
ment was made to communicate with Hamburg from 
the latter city vid Berlin, a distance of 340 miles, which 
was a great success, and no doubt there will soon be 
— cg right from the Russian to the French 
ntier. 

Some successful experiments have also of late been 
carried out in the German Navy by using the telephone 
and microphone in diving operations, enabling the 
diver to communicate with those above, which were so 
successful, that in future these instruments are always 
to be used in such operations. 

There are now exactly 10,000 telegraph stations in 
operation in Germany ; the last one, making the round 
figure, having been opened on November 28th at the 
seat of the famous Count Moltke. 

In Denmark the electric light is also making good 
progress, and shortly, no doubt, the City of Copenhagen 
will possess a central station, the agents of the Allge- 
meine Elektricitats Gesellschaft (Edison), of Berlin, 
having petitioned the Municipality for a concession, 
whilst the necessary capital has been provided. An 
offer has also been made to light the Opera House with 
the electric light. 

Next year a new lighthouse will be ready at Haust- 
holm, on the treacherous west coast of Jutland, which, 
it is said, will be fitted with the most powerful lights 
in Europe generated by electricity. H.M. the King of 
Denmark will turn the light on in state. , 

The Great Northern Telegraph Company, of Copen- 
hagen, has obtained a concession from the Chinese 
_ Government for the laying of the first telephone line 

in the Celestial Empire, viz., from Tjentsin to Hong 
Kong, and several other concessions will shortly follow. 
Apropos of this company, the well-known journal, the 
East Asiatic Lloyds, published at Shanghai, in a recent 
number contains a very eulogistic article on the tele- 
graph work effected by it in China and its excellent 
staff, company having been the telegraphic 
pioneers in the exclusive Celestial Empire, and laid all 
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its lines. On the other hand, Captain Suenson, director 
of the company, on a recent occasion stated, as an 
example of the development of the company, that in 
1867, when the first cable was laid between England 
and Scandinavia, the cay forwarded to the former 
prey | numbered only 50, a year, against nearly 
500,000 last year. 

The receipts of the company for the half-year 
June last amounted to £132,000, against £197 
during the corresponding period of 1887, and £195, 
in that of 1886. 


— 
CONTINENTAL ELECTRIC AND TELEPHONIC 
ITE 


TELEPHONY and telegraphy continue to make great 
progress in Belgium. A correspondent writing from 
Brussels says: —“ Belgium is decidedly in the first 
rank as regards the applications of electricity. After 
the fine work of our regretted savanis, M 
Gloesener and Plateau, after the striking discoveries of 
Van Rysselberghe, there is now to give the latter 
development another of our countrymen, M. Dejongh, 
who has invented a telephonic apparatus allowing 
speech to be transmitted to any distance and with per. 
fect clearness. This apparatus, which shows such good 
results on the Paris-Brussels line, and which is already 
in use on a large number of lines, is about to be adopted 
by the most important telephonic company of Italy, 
La Societa Meridionale di Telefoni e di Ellettricita, 
This company, after having made trials with apparatus 
manufactured in the workshops of Mourlon, Brussels, 
is about to place at that establishment a large and im- 
portant order for its Naples line.” | 
At a recent meeting of the Communal Council of 
Brussels, M. Janssens, in charge of the public works 
department, read an interesting report summarising 
the studies on the subject of a communal organisation 
of a system of electric lighting. It was more especially 


an exposition of the difficulties of the problem. The 


intention was to make an appeal to the opposition, s0 
that, from the early months of 1889, some propositions 
could be submitted to the council. After some remarks 


from MM. Martiny, Pilloy and Bède, and on the pro- 


position of MM. Vauthier and Depaire, the report was 
sent for examination by a special committee of six 


members, to be chosen by the college and presided 
over by the public works official. 
In a short time the Place Charles Rogier, Brussels, 


will be lighted by four new electric lamps. The 


installation works have just been begun. 

On Sunday of last week the inauguration of public 
lighting by means of electricity took place at Dolham, 
in Belgium, and it may be said that the experiment 
was completely successful. The principal cafés of the 
town will in the future be lighted by electricity. 

We: hear from Calais that the submarine cable 
between Calais and Denmark has been broken and 
dispatches had to be sent via Berlin, but has now ben 
repaired. This cable, which is 380 miles in length 
from Calais to the island of Farr, on the coast of Jut- 
land, where it lands, was broken at mid-distance. It 
was laid down in 1873 by the Great Northern Tel 
Company. It communicates directly with Denmars, 
Sweden, Norway, Russia, Japan and China, and, in 


case of war with Germany, it would be called upon to 


play an important part. 
SWINBURNE’S NEW FILAMENTS. 


Mr. VANDELEUR, of Moulsham, writes to the Ipswich 
Daily Times :—“I think your readers may possibly be 
interested to hear something about the new process for 
making incandescent or ‘glow lamps’ for electric light 
ing which has been worked out by Messrs. Swinburne, 
and which, if commercially successfal, will be 5 
entirely new industry for Chelmsford, Briefly 


— — — 
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process is a8 follows, certain essential details, however, 
which the inventors prefer to keep secret for the pre- 
gent, being, of course, omitted. The essential novelty 
of the consists in employing vegetable fibre for 
the ‘filament’ or thread, Almost any plant leaf will 
do, but after experiment it has been found that the 
leaf of the common cabbage answers the pe best, 
as it is tough and fairly homogeneous structure. 
Each leaf is first separately examined by polarised 
light to detect any flaws or holes, the smallest pin-hole 
rendering the leaf practically useless. It is then soaked 
in vinegar for 24 hours in order to neutralise the alkali 
in the fibre, and after thorough washing is ready for 
. It 22 — r flat in a — 
mercury bromide ; a rod of 8 y-prepared she 
— taken, and after being raised to a high potential 
condition by treatment with a silk exciter, it is put 
into contact with the mercury solution. By this means 
the leaf is gradually electrolised, the potassium and 
sodium in the fibre combining with the mercury to 
form a coating of amalgam. In this state the leaf is a 
capital conductor, and the inventors have even suc- 
ceeded in using it as a substitute for lead im seccndary 
batteries. A heavy current is now passed through it 
so as to carbonise the vegetable fibre, the current being 
increased till evéry trace of amalgam is volatilised. It 
is then cut into filaments, and each is forced through 


‘ a draw plate of polished chlorine. As it is not of suffi- 


cient ‘resistance,’ resort has to be had to a process 
‘ This consists in g a mixture of 
neumonia and hydrogen gases over it while it is heated 
the electric current. The scaly brown incrustation 
carbon monoxide is reduced by the pluronumonic 
acid formed (the exact reaction is not 
something of this kind—HN3 plus OC2 plus J=JO2 
plus H5). The resistance rapidly rises, and at the 
proper point the current is automatically cut off by an 
ingenious switch arrangement. The filament is now bent 
into horse-shoe form and is ready to seal into the bulb. 
Perhaps the most important discovery made by 
Mesers. Svinburne is the enormous increase in light 
that can be obtained for a given current by employing 
an atmosphere of slightly compressed oxygen in place 


of the complete vacuum hitherto customary ; and though 


by this means the life of the lamp may be slightly 
shortened, it is not considered important in view of 
the great gain in light. If this beautifully 


simple as a laboratory experiment, should prove com- 


mercially successful, large quantities of picked and 
selected leaf will be required, and Messrs. Swinburne 
contemplate inviting tenders from some of the leading 
growers in the county. The bulk of the plant has 
been already erected, and Messrs. Crompton & Co., of 
Chelmsford, who are working overtime, have got the 
machinery well in hand, and hope to complete delivery 
by the 24th inst. 


[We wonder how many “right bowers” Mr. Swin- 


burne had up his sleeve when giving this information. 
ELEC. REV.] 


Iliracombe and the Electric Light.—At the meeting 
last week of the Ilfracombe Local Board a long dis- 
cussion took, place with reference to the tenders 
received for lighting the town, several members con- 
tending that the tenders should not be opened in the 
face of the resolve of the Board to reconsider its re- 
22 Eventually it was resolved that they 

d be opened, but that the particulars should not 
be made public. There was one tender for lighting 
the town by electricity, one by oil, and one by gas, the 
latter being from the Ilfracombe Gas Company. The 
prices given by the electric light company. it was stated, 
when worked out showed that it would cost £1,500 
à year to light the town in that way, whereas the gas 
company expressed its opinion that the town could be 
quite as well lighted as at present for £100 less than is 
2384 bei paid. The total sum paid last year was 


66. 10d. I | 
le on the table t was finally resolved thut the tenders 


own, but is | 


Church Lighting b 
Martin’s Church, C has accepted the 
liberal offer of a firm of electricians to instal the elec- 
parish—in his place of 
worship. | 


The Electric Light at Cannock Chase—At the 
bi-monthly meeting of the South Staffordshire and 
East Worcestershire Institute of 321 at 
the Mason College, Birmingham, Mr. ur Sopwith, 
M. I. O. E., read a paper on “Electric Lighting at Can- 
nock Chase Collieries.” He described the system most 
fally, exhibiting lamps and copper cables used in 
lighting the collieries, and compared the cost of elec- 
tric lighting with gas in favour of the former. He 
then described an effective method by which the cables 
were protected by being enclosed in rough boxes and 
protected inside the boxes by coal dust and tar. The 
shops, village church, schools and houses were lit u 
by the light, and there were 80 lights in No. 3 pit. 
long and interesting discussion followed, and the 
President spoke of the paper asa most excellent one, 
free from too much science, and laying before the 
meeting a positive and valuable accomplished fact. 


Cowpen and the Electric Light.—On Wednesday 
night last week an informal meeting of a committee 
composed of all the members of the Cowpen Local 
Board was held to consider the advisability of ligh 
the townehip with electricity. The chairman 
called the meeting hurriedly for the purpose of hearing 
an Œ ve from Mr. Nicholson (Messrs. Jennings 
and Nicholson, electrical engineers, London). After 
the explanation and conference, a memorandum of 
agreement was drawn up and initialed by the chairman 
on behalf of the Board, and Mr. Nicholson on behalf 
of his firm, for lighting the township with the electric 


light. 


The Electric Light at Leeds.—Boar Lane, Leeds, has 
not been left long without the electric light to which it 
had of late become ly accustomed, | 


partial and, thanks 
to the enterprise of Mr. Monteith the proprietor of the 


Pygmalion, the approach of night sees the darkness 
and gloom once more dispelled by a bright flood of 
light. Hung in various parts outside the building in 
Bank Street and Trinity Street, as well as in Boar-lane, 
are 16 arc lamps, while the interior is illuminated by 
means of the incancescent or glow lamps. Rows of 


_ pendants run the entire length of the shop, supporting 


clusters of lamps fitted with opal shades direct the 
cool light downwards. There are nearly 200 of these 
cluster lights, provided with between 500 and 600 
lamps of 16 and 32 candle-power. The machinery 
which supplies the electricity consists of a Robey 
locomotive boiler of 200 H. P., and a pair of Robey’s 
high speed 25 H.P. nominal compound engines for 
driving the dynamo. The dynamo is one of Schuckert’s 
self-regulating machines, capable of supplying about 
800 lights. On the wall near the dynamo is a fine 
mahogany switchboacd containing 14 switches, each 
one on a slate bed, and all the circuits are governed by 
the patent switch of the electricians who have supplied 
the apparatus, the Schmidt-Douglas Company. Every 
precaution has been taken against danger to the 
employés. 


Greenwich and the Electric Light.—At last week's 
meeting of the Greenwich District Board of Works, the 
District Committee reported that it had considered the 
application by the London Electric Supply Corpora- 
tion, Limited, for the consent of this to the 
application by the Corporation to the Board of Trade, 
for a licence to supply electricity within the district of 
the board, and also the form of licence for which the 
Corporation pro to apply. The committee con- 
sidered it would be for the public advan that 
electricity should be supplied within this district, 
and recommended that the board give consent to the 


application for the licence, This report was agreed to, 


| 
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Electric Lighting in the Strand.—The House- to- 
House Electric Light Supply Company intends to apply 
to the Board of Trade for a Provisional Order — 4 
rising them to supply the electric light for the Strand 
district. The i. agp order will empower them to 
purchase such as may be — to construct 
such central and other stations, works, &c., as may be 
necessary for the generation and distribution of the 
light, to lay their wires over, along, or under the 
ground, and to break up the streets as needed ; also to 
cross the Thames and to break up and cross with their 
lines the Metropolitan District and the South-Eastern 
Railways, 14 for any 

relating to the su to e agreements 
the Vestries or Local 


ep and so on, in the usual form under Provisional 
er. 


Paris Exhibition Lighting.—The payment for the 
electric lighting at the next year’s Paris Exhibition is 
calculated on a service of hours, and will be made 


«t the following rates for the whole time the exhibition 


is open :— 
Each arc light of 500 „ 


Should the lighting be 4 beyond the 900 hours, 
| additional payments will be made as follows :— 


Each glow lamp of 16 candles 0.04 per hour 
E LL cy) eee eee rT} 
Each arc tof 500 „ „„ „ „ 
5 1,000 „ — 1 


The motive power will be supplied at the following 
rates :— 


Up to 500 H.P. hours 


„8. 


0.50 per H. P. hour. 


Beyond 500 H.P. hours. 040 „ 
The illumination will consist of 
Jablochkoff candles 124 
Arc lamps eee see eco eee eee 1,017 
Glow lampe eee eee eee eee eee 9,080 


Sun lamps . 


having a total illuminating power of about 1,600,000 . 
candles. | ä | | 


The Electric Light in the Royal Navy.—The | 
Admiralty have decided to provide complete electric | 


lighting installations on board the Nile, Hero, Aga- 
memnon, Colossus, Conqueror, Shannon, Forth, 
Champion, Basilisk, Beagle, Redbreast, Redpole, Magpie, 
Goldfinch, Lapwing, Ringdove, Widgeon, Thrush, 
Kingfisher, and Sparrow, and a contract for the supp.y 
of the plant, which is to be delivered at Portsmouth, 
has been entered into with Messrs. Willans & Robinson 


of Thames Ditton, at a total cost of £11,095 6s. Three 


sets are to be supplied to the Nile, two each to the 
2 and Forth, and a single set to each of the 
other vessels. The combinations to be used are six 
Willans-Siemens, twelve Willans-Mather and Platt, and 
oue each of Willans, Elwell-Parker and Latimer 
Clark, Muirhead & Co. 


Rotherhithe and the Electric Light.—At the last 
meeting of the Rotherhithe Vestry the clerk read a 
letter from Messrs. Deacon, Gibson, and Medcalf, on 
behalf of the Electric Supply Corporation, Limited, 
stating their intention to apply for a Provisional Order 


for the supply of electricity in the parish, and asking . 


for the Vestry’s support. It was ultimately resolved to 
refer the matter to committee. 


Electric Light fur Windsor.—The Windsor and Eton 
Electric Light Company has just been formed, with a 
capital of £30,000 in £5 shares, and founders’ shares of 
£1 each. The shares are being rapidly taken up. Lord 
Churchill is chairman of the company, whose object is 
to instal electric light apparatus in Windsor and Eton. 
Many parts of Windsor Castle are already thus lightéd, 


but the apartments occupied by the Queen are illumi- 
nated by other means. 


Boards as to carrying out the 


À 


Barnet in Darkness. — Saturday night was the 
occasion, since the adoption of the electric light, on 
which the town of Barnet has been plunged inte dark. 
ness. On this occasion the electric light was brilliant 
from dusk to about 7.30, when it suddenly went out, A 
thick fog prevailed, and for some time pedestrians 
were literally groping their way. Even in the most 
favoured parts of the town the inconvenience was con. 
siderable, and trade was practically at a standstill for a 
short time. The police were on the alert, but some 
few tradesmen complain of the loss of certain of the 
wares which were exposed for sale outside their shops, 
It was alleged that a wire had been maliciously cut and 
the circuit so broken, and further, that a wor re- 
cently discharged by the contractor, was sus of 
the outrage. A more probable explanation, however, 
is to be found in a letter which the contractor recently 
addressed to the Local Board, informing them that he 
was about to make a change from 2 Are 
munent engines and plant, and asking to be ex if, 
in the transition state, any hitch should occur; he 
added that no difficulty was anticipated. Whatever the 
cause may have been, the light was not again available 
for nearly two hours, and the public, particularly the 
tradesmen, gave expression to their annoyance at 
the failure of the light. Later information from a 
friend resident in the neighbourhood is to the effect 


that the extinction of the light was caused by the 


breaking of the conductor, caused by wet weather. 


The Electric Light at Leamington.—At the monthly 


meeting of the Leamington Corporation on —— 


Alderman Flavel (Mayor) in the chair, a discussion 
lace respecting the lighting of the Parade with electricity 


y Messrs. Chamberlain and Hookham, as representing 
the Midland Electric Light and Power Company. The 


question arose on a report by the Watch Committee, 
who recommended that a decision should be at once 
arrived at respecting the three alternative systems 
with which the company are now e 

in the town, and calling upon the company to state 
forthwith tho cost of supplying each 8 as 
well as all charges for maintenance. „Davies 
repudiated the notion that the council had unfairly 
criticised Messrs. Chamberlain and Hookham, or had in 
any way cast reflections on their ability as electrical - 
engineers. Those gentlemen had promised to give the 
best possible exhibition of the arc system, but the result 
had been invariably unsatisfactory, one arc light being 
always bad, frequently two were defective, sometimes 
three, and occasionally the fourth. ‘The “Sunbeam 


system furnished a beautiful light, but as it involved an 


outlay of £600 a year, its i qu was practically out 
of the question. The 50 can 

Street would entail a still greater permanent 

On Sunday night, anyone who saw in the soiled glass 
globes on the Parade the red firefly which they con- 
tained, would be out of his senses to imagine that sach 


a light would attract people to Leamington. The light 


would not attract a moth. In his opinion the cost of 
lighting the Parade efficiently by electricity would be 
go great, that the game would not be worth the candle. 
Mr. Fell complained of the dirty condition of the lam 
and said that many of them were only giving 6 can 
power light instead of 16. Dr. Thursfield called atten- 
tion to the increased cost of maintenance of the Sun- 
beam” burner, the life of which was, he said, compars- 
tively short, while the light became dimmer the longer 
it was burning. Mr. Barter-White hoped that care 


would be taken not to exceed the term—which expires 


on Thursday next—during which the experiments were 
to be continued without prejudice to the existing oon 
tract. The report of the Watch Committee was 
mously adopted. 


Partnership.—Mr. W. Mackie, of Turk's Head Lurz, 
corne Street, has taken into partnershi 
i 


Mr. 
cklenton Chalmers, the firm continuing the busines 


at the same address as W. Mackie and Chalmers. 


— — 


e-power lamps in Bath . 
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Electric in Pall Mall.—At a meeting of St. 
James's Vestry last week Mr. Keevil called attention to 
huge smoke shaft being erected within 200 yards of 


Marlborough House, the Carlton Club, and St. James's 


for the purposes of a new electric lighting com- 
— iy He said he feared the Vestry did not realise the 
Emportance of the ing when a majority gave 
the concession for the erection of the shaft in such a 
central position. The vibration, with the smoke and 
steam of the works going on night and day, would 
seriously affect the comfort of the residents, as had 
been in Paddington, where the nuisance was 80 
intolerable that rows of houses became vacant in the 
immediate neighbourhood of an electric lighting in- 
stallation. He moved that the whole question of elec- 
tric lighting be deferred until the new County Council 
hed an opportunity of considering the subject. The 
motion was lost, and Mr. Keevil then said that he would 
convene a meeting of the ratepayers for the purpose of 


a committee that an 2 by the St. James’s and 
Pall Mall Electnic Light Company for permission to 
lay mains from the central station of the company in 
Mason's Yard to Burlington Arcade be granted was 
carried. 


Train Lighting in South Wales.—The Taff Vale 
Railway Company has for some time past been con- 
sidering the question of improved lighting for its 

trains, and the directors have just ado 
the recommendation of their engineer, Mr. H. O. Fisher, 
to try electricity. The work has been entrusted to 
Mesars. J. B. Saunders & Co., electrical engineers, of 
Cardiff, who are the local agents for the Railway Elec- 


’ trical Contractors, Limited. Two trains of 10 coaches 


each are to be fitted and lighted experimentally for six 
months, and it is hoped that the new light will be 
brought into use early in January. It will certainly 
be welcomed by the numerous passengers who travel 
over this prosperous railway, and we understand that it 
will be fitted to all the company’s trains if the experi- 
ment prove successful. The system will be the same 
as that on the Brighton, Midland, and Cheshire lines. 
Surely electric lighting would be a great boon to 
travellers using the Severn tunnel. 


Action against a Telephone Company.—A claim for 


on December 6th by Mr. E. Jones, of Abergavenny, 
the owner of No. 160, Bute Street, Cardiff, against the 
Western Counties Telephone Company and the tenant 
of the house of Mr. Frederic William Crowther, for 
damages alleged to have been done to 160, Bute Street, 
through the telephone company having, with the 
tenant's consent, affixed a telephone pole on to the roof of 


the house. The evidence tended to show that the house 
had been 


for the plaintiff for £30. 


American Bell Telephone Patent.—The Bell telephone 
people have received their first repulse in the litigation 
tuted by the Government to annul the telephone 


tents. The original suit brought by the Government 
a Western court was on account of want 


of jurisdiction. An action was then brought in Massa- 
chusetta, in the United States Circuit Court, to set 


aside these patents, and the decision rendered amounted 
to this: Whether the patents were procured by fraud 
or not, the Government, in the absence of a statute to 
that effect could not have any patent annulled. This 
decision has been overruled by the Supreme Court, 
and the case has been sent back to the inferior cou 
to have it tried on its merits. | 
The Compound-Winding Case. — The remaining 
evidence to complete this action runs to no less than 
2. tycolamns. In the interests of our readers we have 
ught it advisable to spread this over two issues, 
y a8 judgment cannot be given before Janu 
next. Our report will be found far more complete an 
ve than that of any other technical journal. 


calling attention to the matter. A recommendation by 


was made in the Cardiff County Court 


damaged, and the parties agreed to a verdict 


Halifax-Bermuda Cable.—At a meeting of the 

lative Council of Jamaica, held on the 16th of Octo 
last, the 1 of the subsidy granted to the West 
India and Panama ape Company came under 
discussion. After some very bitter speeches with regard 
to the bad service-and ov it was eventually 
decided to grant the subsidy for six months only, en- 

uiries to be made in the meantime as to the ca- 

ility of establishing a competing line. In this con- 
nection, the Governor, Sir Henry Norman, declared that 
he favoured the proposal of a line from Halifax to Ber- 
muda and Wassau, and thence on to Jamaica, as be 
the most suitable route with regard to military 
naval necessities. 


City and Guilds of London Institute Old Students’ 
Association.—A meeting of the O. S.A. will be held at 
the Technical College, Leonard Street, City Road, E.C., 
next Tuesday, at 8 p.m., when a pa be read on 
“Charles Dickens and his Works” (illustrated by 

„ by W. Beck, jun. This being the first meet- 
ing of its kind held by the association, the committee 


hopes that a large number of members and friends will 
endeavour to attend. | 


Where is It ?—We observe in the last issue of an 
esteemed contemporary, devoted to the science and 
practice of electricity, an excellent illustration of that 
time-honoured puzzle : “ Where is it?” The object to 
be searched for is the building owned by an electric 
manufacturing company, and its position is skilfully 
disguised by a capital view of a well-known hall whose 
architectural merit also serves to abstract attention from 
the real object. We hear it stated that these premises 
are on the point of being transferred to another com- 

y, and that the very large order for switches are 

r—. 1 those who were 80 kind as to 

furnish us with the information which appeared in our 


last issue, will now tell us the destination of the 100, 000 
switches ? 


Fire Risks.—At a meeting of the B ham Insur- 
ance Institute, on Friday last, Mr. Frederick Brown, of 
the Wallsall Electrical Company, Waleall, delivered an 
address on The Fire Risks of Electric Lighting.” The 
lecture was made unusually interesting -by the experi- 
ments given in explanation and illustration of the 
various special points of danger and security referred 
to by the lecturer, who had gone to the trouble of 
fitting up the room with electric light for the evening, 
the storage cells for which 0 ny were kindly sup- | 
— by Messrs. El well and Parker, of Wolverham 

e address was fully appreciated by the mem 
who aysiled themselves to a large extent of Mr. Brown’s 
courteous invitation for questions; and the meeting 
terminated with a hearty vote of thanks to the lecturer 
for his very instructive paper and illustrations. | 


A Menu.—A copy has been sent us of a menu 
„placed before each guest at a dinner given by a well- 


_ known electrician at Highbury,” with a suggestion that 


it might be interesting to our readers. In one sense it 
might he interesting to our readers, for it is one of the 
most ridiculous efforts of the kind we have ever seen. 
It is a jumble of bad French and bad English, every | 
dish having as an affix some electrical term or some 


name well known to electricians, * without any 


regard for sense, rhyme, or reason. e will give a few 
specimens to show the utter absurdity of the com 

tion: “Caviare de Electriqué,” “Filet de Soles 
D ” “Pigeons au Chämpion de Ampère,” 
* uie au Sauce Cellery, Telegraphic!” “ - 
berry a la Telephoné,” Pine de Armature.” We are 
reminded strongly of an Englishman we once knew, 
who, endeavouring to converse with a Frenchman, and 
finding that the latter could not speak English, being 
at the same time innocent of French himself, thought 
to bridge over the difficulty by pronouncing English 
words after the French 5 ie and prefixing French 
articles and prepositions. Needless to say, he did not 
succeed in his praiseworthy efforts to make the other 


understand. 


| 

| 
| 

| 

| 


670 ELEOTRIOAL REVIEW. 


14, 


- Personal.— We have much pleasure in announ 
that Mr. William A. Bryson, consulting electri 
engineer, has taken chambers in 196, St. Vincent Street, 
Glasgow. Mr. Bryson was engineer and electrician to 
the International Exhibition, Edinburgh, in 1886 ; 
electrical engineer to the Royal Jubilee Exhibition, 
Manchester, 1887, and engineer and electrician to the 
Internation Exhibition, Glasgow, recently closed. With 
regard to this exhibition and Mr. Bryson’s services Sir 
William Thomson bears testimony in the following 
words :—“ Mr. William A. Bryson has acted as electri- 
cal engineer to the Glasgow International Exhibition 
of 1888 in a most thoroughly satisfactory manner. His 
initial advice and recommendations as to arrangements 
of all kinds have been found to be good and judicious. 
The work under his superintendence has been well 
done. In my opinion Mr. Bryson has proved to be of 
excellent capacity as an electrical engineer for practical 
work.” Since his residence in Glasgow he has been 
appointed consulting electrician for the new Municipal 

uildings and the City Hall and Bazaar, Glasgow ; the 
New Public Library, Edinburgh; the Panorama of 
Bannockburn, Glasgow; the Panorama of Trafalgar, 
Manchester; the University Club, Edinburgh, &c., &c., 
and he has aleo acted as inspecting electrician to the 
S.Ss. City of New York, City of Paris and other impor- 
tant installations. | 

We understand that Mr. W. C. Mountain is about to 
sever his connection with the Gülcher Company to join 
Messrs. Ernest Scott & Co., one of the most progressive 
CE firms in Newcastle-on-Tyne. It is five years 
since Mr. Mountain joined the Giilcher Company as 
manager of the dynamo department and engineer to 
the company, soon after which he took over the whole 
commercial management and was the means of. intro- 
ducing a large amount of business. During the last 
18 monthe he has also undertaken the entire designing 


of all the dynamos and has entirely remodelled the 


Giilcher machine. It was also Mr. Mountain who 
designed the new alternating dynamos and. trans- 
formers which are being su 

the lighting of the city of Wellington, New Zealand, 


and which have given very satisfactory results. It is 


probable that Messrs. Ernest Scott & Co., who are large 


makers of marine engines, will take up the manufac- 
ture of some new ities, and in that case it is 
certain that they will find Mr. Mountain’s experience 
of immense value to them. ES 3 

The current number of Science and Art contains 


a biography of Mr. W. Slingo, principal of the Tele- 


graphists’ School of Science, an establishment of 
which we had occasion recently to speak in commend- 
able terms. Mr. Slingo’s nearly 20 years of service in 
the Post Office Telegraphs form a theme of great inte- 
rest and the article is well worthy of perusal. The 
labours of the subject of the biography might be emu- 
lated with advantage by the rising young science 
teachers of the present day. 

We learn with regret, says Science and Art, that Sir 
Philip Magnus will shortly terminate his connection 
with the City and Guilds of London Institute, of which 


he has been for several years the organising director. 
. Ramours are rife conce 


the strained relations 
extant between the various City companies who pro- 
moted this institution. One of the foremost of the 
companies has, we believe, withdrawn its annual sub- 
scription to the undertaking. : 

Our readers will be pleased to learn that Mr. William 
Grylls Adams, M.A., of St. John’s College, Cambridge, 


Professor of Natural Philosophy at King’s College, 
London, has been approved by the 


General Board of 
Studies for the degree of Doctor in Science. 


How is this for High ?—Two electric lifts will be 
employed in connection with the Eiffel Tower in the 
forthcoming Paris Exhibition. They will convey the 
public from the second to the third floor of the tower, a 
vertical distance of 492 feet. This heavenward journey 
will be traversed in five minutes without any inter- 
mediate stoppage and the car of each lift will accom- 
mhdate 100 persons. , 


lied by the company for 


egraph School.—We notice that 

an Government has decided to establish a Marine 
Telegraph School, for the special training of men 
employed in the naval and coastguard services, The 
general system to be adopted is similar to that which 
has been found so advantageous with regard to the 
army. 


Marine Tel 
Germ 


Electrical Exhibition for Birmingham. We are 
informed that there is to be an Electrical and Indus. 
2 Exhibition in Bingley Hall, Birmingham, next 


Woodhouse and Rawson, Limited.—An 


general meeting of the shareholders of this company is 
to be held to-day (Friday) at the Cannon Street Hotel, 


for the purpose of considering, and, if thought fit, 

ing a resolution to sanction and approve the sale of the 
undertaking and property of the company to a large 
new company now in course of formation, upon the 
terms set forth in a provisional agreement which will 
be submitted to such meeting ; and also for the 

of appointing a temporary auditor or auditors to the 
company. 


Our Columns.—A long and cleverly written letter on 
the subject of vulcanised v. pure rubber insulation has 
reached us, but too late for insertion in this issue. 


A second communication on electrical engineering 


symbols must also stand over for a similar reason. 


Dividends from Electric Lighting.—The Allgemeine 
Elektrizitäts Gesellschaft has issued its balance sheet, 


The paid up capital of this company is now 12 million 
marks. It has built 450 stations in Germany, supplying 


110,000 glow lamps and 2,000 arc lamps; besides this, 


there have been installed 10,000 glow and 500 arc — , 


outside Germany. The net profits are stated to 
1,073,796 marks, and a dividend of 7 per cent. was 
declared, a large sum being carried to the reserve fand. 


Views of Civilisation.—The Zcho has evidently been 
reading, and has imbibed the spirit of some of Sir John 
Pender’s speeches. This is how it speaks of the Inter- 
national Cable Convention :— Submarine cables are 
the veins of civilisation, and should be covered 
international sanctions. We consequently regard wi 
a thrill of satisfaction the fact that the British Govern- 
ment have announced the accession of the British 
Colonies to the International Convention of 1884 for 


the protection of submarine cables. This is another 
step inthe slow march of bleeding humanity over s 


war-blasted world to higher and better things.” 


The Faure Accumulator Case.—The decision of Mr. 
Justice Kay in the Faure Electric Accumulator Com- 
y case is to be appealed against, and we hear, says 

oney, that notice of appeal has been duly 
This is what we anticipated, and it is altogether satis- 


factory. That decision is of such vast extent, that it is 


extremely desirable that the question of the illegality 


of directorial payments for the placing of shares should 
be authoritatively decided once and for all. Our own 
opinion on the point is known already ; but “A Bar- 
ster” writes to us controverting it, and opines that 
Mr. Justice Kay was absolutely right, and that such 
yments, though generally made, cannot be | 


pa | 
 upheld. If this be so, it is only one more instance 


the absurdity of our company law ; and as soon as it is 
decided to be so, the Legislature must be moved. to re- 


form it. In the meantime the Faure shareholders have 


to pay the piper ; but they can console themselves 


the reflection that they are doing good service to the 


public at their own cost. 
Edison-Swan v. Holland.—The arguments i — 
were 


n 

a „the a , it will be remembered, of the Ed 

— against the judgment of Mr. Jur 
tice Kay on the Edison incandescent lamp patent, 
concluded last night, just prior to the rising of © 
courts. Judgment was reserved. | 


the 


1 
r 


B+. 2 


E. 4228 82822 


% 


Peersrpoe 


| 
— 
a 
— 
——— : 
| 
| — — —ᷣ—t— 
| 2 
e 


14, 1888. 


. Beckenzaun’s Tramcars in California.—The citizens 
of Sacramento, California, U.S. A., are enthusiastic over 
the successful introduction of Reckenzaun’s cars on the 
Central Street Railway. The line, which was specially 
built for electric traction with storage batteries, is four 
miles long. The Sacramento papers are full of praise. 
One of them says:“ Ever since a few enterprising and 
: c business men entered upon the construction 
of a street railway on which electric. cars were to be 
used, the cry was heard on all sides that it never would 
be a success, and everything possible has been done by 
some people to belittle the efforts of the managers and 
throw cold water on the enterprise. The officers and 
of the gory 1 day of — 11 
received a ect ovation from the popu as they 


Ransomes, Sims & Jefferies.—This firm has been 
awarded a gold medal for their exhibit of steam engines 
at the Melbourne Centennial Exhibition. 


ns’ Direct and Handbook.—The 
on is announced to be 


The Electricia 
1889 edition of this publi 
ready early in January. 


Small Shears.—A useful little machine is manufac- 
tured by Mr. John Jardine, of Nottingham, designed 
for cutting off round rods without bruising the ends. 
Four sets of dies are fitted to the machine suitable for 
shearing rods of the following diameters: 3 inch, 
# inch, } inch, and ; inch. Mr. Jardine has a 

number of these shears at work in his own factory, 
and finds them answer admirably. | : 


Calvert’s Mechanics’ Almanack.—The 16th issue 
of this useful workshop companion is now published 
and is, as usual, full of varied and valuable information 
on a number of interesting technical topics. We can- 
not imagine a practical mechanic ing to find 
amongst its contents some item in his own line of a 
value far in excess of the small price at which the 
almanack is published. | 


We hear with great regret, but with only 
slight surprise, of the death of M. F. de Wolffers, who 


dus, at various periods extending over the past five years, 


been a frequent correspondent of the REVIEW. The 
deceased gentleman, son of Baron de Wolffers, died in 
Paris on October 26th, of brain fever. It has never 
been our lot to meet with one so young who possessed 
so much literary ability, combined with such extensive 


technical and general knowledge, as M. de Wolffers, | 


who, at one time, was almost a daily visitor at this 

office, and we venture to say that many of those who 
were his antagonists in the columns of the REVIEW, 
will learn with astonishment that he was but 19 years 
of age at the time of his death. He was possessed of 
a delicate constitution, never appearing to enjoy good 

health, and, as we have intimated, his early decease has 
hot caused us much surprise. At the time of M. de 
Wolffers’ death, his father was at Brussels, and his 
mother in New Jersey. 


We much regret to learn of the sad and un- 


expected bereavement of a fellow worker in the field 
of electrical journalism. Mr. W. J. Johnston, editor 
and publisher of the New York Electrical World, is 
tolerably well known on this side, and we can assure 
him of the fall sympathy of all who have made his 
uaintance in the great loss he has sustained by the 

den death of his wife, who has succumbed to in- 


_ flammation of the brain at the early age of 30 years. 


Daft Electric Railways.—For the employment of 
artistic printing in setting forth their wares none can 
equal American . comm men. À choicely got-up 
little work illustrating and describing the Daft system 
of electric railways has reached us from the other side, 
and we are led to wish that our own manufacturers 


and commercial men generally would seek a higher 
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English printers to equal the work of their American 
fellows; but unfortunately they get too little en- 
couragement in this direction. The poorest paper, the 
vilest cuts, and printing of a very inferior character are 
frequently considered quite good enough for trade cata- 


logues and such like. 


Palace Technical Schools.—The first dis- 
tribution of prizes and certificates in connection with 
these excellent technical schools, to which reference 
was made in our last issue but 8 in 
the Queen's Hall on Tuesday evening the inst., 
under the presidency of Mr. John H. Daniell, 
master of the Grocers’ Company, the great building 
being crowded with the students and their friends. 
The report of the work carried on at the schools 
during the past session stated that excellent results 
had been achieved, and that the boys who entered 
for the science and art d ent examinations 
held in May, when the schools had only been in opera- 


sion seven months, had passed with great success, a 


total of 3,716 students entering the various classes last 
year. In the evening classes which commenced for the 
present session on the 8th October, 2,230 students are 
already enrolled, the average attendance each evening 
being 500. The prizes were distributed by the Rev. 
J. E. C. Welldon, the Head Master of Harrow School, 
who expressed to the chairman as representing the 
Grocers’ Company, the appreciation felt by those 
— and by the inhabitants of the East End of 

ndon of the splendid services rendered by that Com- 


pany in connection with technical education. He also 


mentioned that he was glad to be able to say that even 
in the great public schools of England something was 
at the present moment being done in the direction of 


_ recognising the great value of technical instruction. 


The proceedings closed, after the usual vote of thanks, 
with a concert by the Peoples’ Palace Choral Society 


and the Peoples’ 


Australasian Electric Light, Power, and Storage 
Company, Limited.—The annual return of this com- 
pany, made up to the 26th ult., was filed on the 7th 
inst. The nominal capital is £324,026, divided into 
50,000 original shares of £5 each, 1,000 founder's shares 
of £5 each, 34,513 ordinary shares of £1 each, and 
34,513 deferred shares of. EI each. The shares allotted 
are as follows: 23,985 original with £4 10s. paid, 6,000 
original fully paid, 34,308 ordinary, and deferred. 
The calls received amount to £106,521 7s., and the total 
amount considered as paid is £103,616, and the total 
of the calls unpaid is £1,411 36. Upon 15 forfeited 
shares the sum of £60 has been paid. | 


A g Electric Light and Power Company, 
Limited.—At an I m of this com- 
y, held at the office of Mr. J. M. Bell, Palace 
hambers, Bridge Street, Westminster, on the 12th ult., 
a special resolution was passed altering the articles of 
association, and authorising the directors to sell the 
secret 


process of the manufactute of “Electronite.” — 
The resolution was confirmed on the 27th ult., and was 


duly filed on the 7th inst. - 


City of Westminster Electrical Syndicate, Limited. 
—An extrao general meeting of this company 
was held on the 12th ult., when it was resolved that 
the capital be increased to £20,000 by the creation of 
1,000 new shares of £10 each, such shares to a 
preferential dividend of £6 per cent. per annum. The 
resolution was confirmed on the 28th ult., and duly filed 
on the 5th inst. | 


standard of oe in the production of their cata- 
logues and other business publications. Paper, print- 
ing and illustrations are in the case before us alike ° 
excellent. We: have no dou 
| 
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Pilsen-Joel and General Electric Light Company, 
Limited.—The annual return of this company, made up 
to the 7th inst., was filed on the 10th inst. The 
nominal capital is £56,225, divided into 28,000 shares 
of £2 each, and 100 shares of £1 each ; of the former 
22,131 have been issued, and £1 88. per share called 
thereon, and the whole of the latter are issued and are 
fully paid. The calls paid amount to £35,028 88. 
be.» 5 869 shares forfeited the sum of £3,820 has been 
paid. 

National Telephone Company, Limited.—The annual 
return of this company, made up to the 18th August, 
was filed on the 5th September. The nominal capital 
is £750,000, divided into 90,000 ordinary shares of £5 


each, 15,000 first preference shares of £10 each, and 


15,000 second preference shares of £10 each, the whole 
of which are taken up. The ordinary and first prefer- 
ence shares are fully paid, and upon the second prefer- 
- ence the sum of £6 per share has been called up. The 
sum of £10 remains unpaid upon the second preference 


Lineff Electric Traction and Lighting Company, 
Limited.—The registered office of this company 
now situate at 11, Queen Victoria, Street, E. C. 


Caddy and Company, Limited.—The registered office 
of this company is at 1, Mansfield Road, Nottingham. 


CITY NOTES. 


The Swan United Electric Light Company, Limited. 


Tux sixth annual report of the directors states that the busi- 


ness has increased on the Continent „ and has re- 
sulted, after pa all current charges and fair allow- 
ance for tion of plant and mac , in lea a credit 
balance of £8,332 1s., which the directors recommend shall be 


orward 
agreement with the Com Continentale Edison, which 
extraordi- 


resulted in the formation of the Com Générale des Lampes 
Incandescentes, which has its seat in and who are erecting a 


themselves of any fair opportunity which may be afforded of re- 


the with a view 
Spening a to a satisfactory settlement 


_ River Plate Telephone and Electric Light Company, 
Limited (in liquidation).—Holders of share warrants to 

this company are requested to send in their warrants forthwith 
to the liqui , at the offices of the company, 53, New Broad 
Street, E.C., in order that the payment due thereon may be made 
of Chancery for payment will be necessary. ; 


— ee See after deducting fifth receipts 

London Plating — ted, were 

The Brazilian Submarine Telegraph Cor Lemited. traffic receipts 
the week ending Lecember 7th to £5,917. * si 


THE DUBLIN CORPORATION AND THE 
ELECTRIC LIGHT, 
A sPEUIAL m of the members of the was held on 


‘December 6th in the Town Hall—Alderman Kernan, locum tenens 
for the Lord Mayor, in the chair 


Alderman WixeraxLer moved the adoption of the estimate re- | 


quired to meet the expenditure of the Finance and Leases Com- 
mittee for 1889. He explained that the amount required this year 
was £6,795 13s. 3d., which represented an increase of £3,143 15s. 8d. 
on the amount required last year. The estimate, howcver, included 


£804 156. to meet expenses in relation to a loan for for 
electric lighting pespenes, and a further sum of £1,220, the 
estimated amount required for maintenance of the — Le 
me cost of obtaining a Provisional Order and licence. 


derman Maps seconded the motion. 
Mr. Saanxs asked was it in order for the 


this * Dm ha obtained the sanc of the 
The 


wn CLERK that the special committee in charge 
of this matter were authorised to take all necessary steps to give 


4 


W. 
absent), moved that the loan of £6,000 be 
and that the estimates be red by £804 16s., and that 
struck off the item for maintenance of electric light, plant, 
Alderman O’Connor seconded the amendmen 


72 


HH 


ff 
11 


lig 
h of houses in Dublin by the electric 
four tox times as much as cost to 
Gitizess with from 220,000 to £25,000. He believed 
r powers to supply the electric 
the would prove a heavy 


poration. 

Mr. Dorn said it was a curious t that Mr. Gill the 
introduction of the electric light by Corporation, while the 
gas company, of which be was a member, sought the to 

uce the electric light also. In fact, Mr. Gill’s tion was 
this—he was a share in the com , and com: 
was desirous of introducing the light, 
knew, any 


the Corporation . 
effort on the part of the Corporation troduce 
— ha was consisten — 


F 


also injurious to stock. Business p: , as à rule, were therefore 
anxious to get the electric t into their 

Alderman Mor Lida said per 1,000 cubic feet for gas 
in Dublin was enormous com with the charge made in 


be bound to an expenditure of £6,000. They only wanted provi- 
sion made that in striking the rates £6,000 should be provided 
case 


that it was proposed to strike that off the ) was 
ing electricity, for he would like to see the streets of Dublin 
lighted, which they were pot at present.. In the street in 
ed, Harcourt 8 @ man’s life was in danger at 
time owing to the bad light. The lamps were too far apart, and 


the Corpo 
would be at liberty to vote on this question ? 

The Cuareman: The matter oh es the house at the present 
moment is promoting this estimate for electricity—the matter is 
Ar. meow As opponed to 

BINSON : 
On a division 16 vot for and 16 against the amendment. 

The CHAIRMAN said he had a second vote, and he would give it 
in favour of the amendment, which was accordingly 

Mr. Ronmson then proposed that they present for £402 (instead 
of £804) to meet the expenses of a loan for electric lighting. 

Alderman Brrne seconded the amen 


that the money would not be required for 12 months. 
On a poll there voted for the amendment 16, against 16. 
The CHAIRMAN gave a casting vote against the 
which was therefore lost. 


, and with these alterations the estimate 
Alderman O’Connor ecconded the motion, which 
unanimously. 


2 


| 
| 
— 
try to 
| ight in 
nei 
Mr. Dennzny said there was no — whatever for what 
with the powees at the counall providing iat 
e powers e „ for the 
estimates for a loan for introdacing the electric rht. * a 
Mr. protested 
in connection with th 
would fall on the rate 
shares. 
1 | delieved ti che Cornc on ough o have control over the high: 
ing of the city. 
. DOHERTY said Belfast was the best lighted city in Europe, 
and it was lighted with gas under the control of. the Corporation. 
Mr. HAL Tr said the burning of gas in some business houses was 
decidedly injurious to the , and in various instances it was 
The 
was ur ndon. en was the case, it was some 
nary § meral meeting, held on 5th June last, was also approved by other mode of lighting was adopted. 4 
e Alderman FLANAGAN said he could not vote for the report as 
he failed to recollect that the council delegated to the committee 
th al Fances fora large output of lamps to Roriweow said the committee did not want the ovunell to 
tall r. ROBINSON e committee not wan 
The litigation as to the Swan and the Edison patente is still 
dragging in — the com- 
y and the representatives o e Edison pa in Germany i expendi ie i had to make 
— been for some time, but the directors will avail — of 
Mr. R. Te pointed — — À it eee be a pe before the 
money wou uired, and he thought the mo premature. 
The — aad it was pot = that this scheme was 
W ee attacked by gas shareholders. They were heavily rated in Dublin | 
TRAFFIC RECEIPTS. 
Mr. Sexton said it was preposterous to attempt to press Ws 
burden on the when Mr. Robinson and others admitted 
Mr. Dawson , “ That the estimate be - 
sum of 21,404 de. Bd. (ris, 2500, half the sum af £1,000 St 
tenance re electric lighting, £804 16e. provision for is . 
adopted. 
| 
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— 
is inconsistent with a series shunt arrangement — Because I bens] 
r quite right. " | were 
tion is used not only to produce the electric light, but to tain Is it correct to say, then, that there is nothing inconsistent whic 
the of the magnets.” | in Varley with the arrangement of these three machines ?—] of 00 

in these words. can that magnetism and the magnetisin . err there was nothing inen - that 
which produces the electric light and maintains the magnetism of _sistent, but that there was ing supplementary, namely aa derer 
the magnets be in any sense said to be diverted ?—No. extra wire. Ho 

11 that sentence is defective, as you say, look at lines 45 and 46. a Se es there, in Varley’s specification where mach 
There will find that the greater portion of the electricity you find the winding There is no drawing which shows two of th 
passes through the circuit of-lees resistance, maintaining the mag- winding. end 
netism of the magnets, and producing the light. Does that ‘not There is no drawing which shows a winding at all ?—There are Wi 
give you the very addition you want?—It gives me what does not details in connection with windings, in fig. 6 of sheet 1, for bea 
exist in the first sentence, but it does not supply the want, and example. — mach 
leaves the inconsistency where it was. | That is a winding of the armature, is it not ?— Yes. Bu 

Ii put it in another way. —— non — oe Bat surely I think you knew when I sald winding T vu excit 
this latter one had all been written one pert, would that be con- referring to the windings of the field magnets ?—I did not so under. orden 
sistent with a series shunt arrangement ?— Yes, it would. stand you. one ¥ 

Then does your inconsistency come yp be Lord : There is nothing in the figure showing the betw 
two sentences what you expected to find in one ?—I it does winding on the field magnets ?—Only one, and that is of the most joo" 
resolve itself into that. elementary a m, where on fig. 17 of sheet 3 a dotted consi 

Look at the word di t n, in which Varley says that circle is introduced in the circuit. were 
part of the electricity is di to maintain the magnetism of Coming now to the question of the commutators, am I not right The | 
8 Is that not consistent with the princfple in saying that the drawing is inconsistent with a method of subsi 
of bifurcation ?—We can now understand it so, but in those days RL OT Me sus à: alter 
it would not be so understood. the old passage on page 8, do bifurcation and separate An 

But it is consistent and appropriate, is it not, to describe bifur- ences on eee ‘muta 
cation as divergent ?—It is not usual, but it could be done. Aer 7—I think I may answer yes. . sdmi 

so appropriate as for ?—Yes ; the operation w I wats 
understood by this when I read it was that it is not a portion of a e of separate armature excitation ; is there left 
2 ** a but a portion of the electricity then except the idea of bifurcation ?—The only possi is = 
in the machine. = absolutely separate excitement from another machine, but thet is That 

| ih, not hinted at. In 
he says, LA me by diverting from external work But it is not consistent with line 38, which 2 had 
n machine and using it either along electricity developed by the machine ?—Yes, I 80. I don't if, 
th or in connection with the rest of the current for the me do he 38 refers to any particular machine. there 
magnets.” Is he not describing bifurcation by that word ?—Yes ; Does it not to all P—I suppose it does. 
for diverting part of the current. Therefore it refers to the machine which has a commutator ing, ' 
fs arranged according tq the directions given on lines 19, 20, and 21? 
specification you electricity as en eee ?—No. —Yes, if you put two windings. it 
In to Lord Trarnzr, witness said he understood the Can you point to any part of the specification except that which mag 
ä of the current.” | | shows separate armature excitation ?—The only passage which Sp 

Lord I understood you the other way; I think Mr. te tne fa the to the previous "Tt 
Murray is right. Take ee and read of specification which had separate armature excitation. diffe 
r of the current developed by the Look at the drawings, sheet 1, figs. 3, 5, 6; these figs. are all in- wint 
machine, is diverted, and so on. What does that mean? that consistent with separate armature excitation ?—I do not think so. 
was'so would diversion be the consistent and proper language to Why not ?—Because there is nothing whatever to show how the — 
describe bifurcation ?—It is not the usual language but it would wires were united to the separate commutators. : W 
be consistent. But connections are shown ?—The connections between the It is 
- Mr. : do you say electri- bobbins are shown iu Th 
Acetat, there ; is it electric current or electric energy ?—The Don’t you find in the ption how they are connected ?— If 
elec ot the currents. Yes, in the description, half wag down page 7. brasl 

I am entitled to an answer to my question. It must be one of Arethey not also described a La Eo ae ee ee resid 
certainly not. | machine, the two-fold machine. The armature of there 

What is intermediate thing ?—Electricity is itself, and it the two- the connec- Is; 
does not nevessarily flow along. | tions are not shown. There is to suggest how separate — 
Lord TAAT IIA: If it is not current, and is not energy, what is excitation is to be done, except that fig. 17 shows grouping. . . An 
it ?-—Electricity of the currents. I understand this specification You will admit that figüre is inconsistent with arma- 
and the earlier one of — refer to an armature which had ture excitation ?—It is a series excitation pure and , and it 1 
more groups of coils. Therefore there were currents that were is inconsisten n 1 * 

pere and part of the electricity was diverted to go round the You said that a wor of the present day accustomed to the ei 

LE. — machines now in use reading Varley’s patent would read it Ye 
* Mr, Muanary : Is it diverted in the form of a current ?—Yes, I 2 that is as describing a series shunt machine ?—I think Th 
underatand so. e would now. 

whieh ant that is a Do you reconcile that with your answer in which you say that —4 
current, do you not divert the current — Tou divert part of the the words themselves are inconsistent with a series shunt arrange- that 
currents. | ment ?—Yes, because the workman would read the knowledge of — 

Lord Trarwzr: If the machine produced several currents, the present day into it and alter the meaning which he attaches — 
some of these may be used for one purpose and some for another ? to Hie nee 8 ment 
n bifurcation means the diversion of one Varley has a circuit of greater resistance which he describes as betw 
eurrent. word divert is quite appropriate for bifurcation if always closed. Is that according to the patentee’s idea ?—Yes. Ba 
there is only one current. . | Into that circuit he puts a motor lamp ?—Yes. Ta 

Mr. Murrar: In every machine there are different currents, In the first: place, it is optional, is it not, whether the motor is great 
are there not? Each separate ring of the armature causes a sepa- 
rate current ?—Yes, it may be so arranged. Secondly, is it not the case that, if e motor part of this lamp good. 

rr works properly, the circuit r closed ?—It does the 

That is the case Brush’s armature ?—Habitually, yes. follow at all. It depends on the of the teeth he uses. 

You say that in 1876 the principle of bifurcation was not a Witness was then asked a number of questions as to the mechanism : 
thing known to any electrical workman ?—That is so. of the motor, and he said that with the teeth employed it was tion 

If workmen happened to know Wheatstone’s shunt machine, he impossible that the circuit could be always closed, but s0 far ss As 
would have known of bifurcation ?—But that was a series machine th description was concerned it he He had said in his * 
n Se hem. nap examination-in-chief that Varley did not give any indication of — 

s machine arranged for shunt?—Yes, with it he the great difference between the resistance of the two circuits. a hit 
would know the principle of bifurcation. Brush did not give much more ?—Yes, a little. I the these 

If the ge ere to know Clark’s patent, he would Seeing the drawing of an insulated wire, you cannot ta Ar 
there find the of bifurcation ?—I am quite sure of it. diameter of the wire below the insulation ?—O » yes, by expe 8 | 

Bifurcation was, of course, a very common thing in tele- can. You know that on the fine wires, the ° a 

r _ when you see the wires drawn, one thick and one thin, —Ye 
inconsistent w know that one wire is very much thicker than the other Bt 
in Varley’s specification. Look at that specification. Soft iron Witness afterwards admitted ‘that there were insulations serie 
different thicknesses. went 

ow, is not the idea of having the machine manufactured by — ls 
two of wire quite inconsistent with Rhumkorff, and constructed in devi 
» DO. 1 arley’s specification — 
Mers the field magnets wrapped with two circuits in any of exactly, witness continued, because the connections were St * 
| those three machines ?—I think not. there. Fig. 17 showed three sete of commutators and an D ai acco 
| Is it not the case that in those three machines the field  tional arrangement for altering the circuit, and it showed &? | 
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[DECEMBER 14, 1888 


Joux Perry, Professor of 
Engineering at the and of London Technical College, 
Finsbury, was by the Dzax or Facurrr. 

Have designed, constructed, and used dynamo machines and 
many other kinds of electrical apparatus, for about 18 years ?— 


Yes ; more than that for certain i te ; 
for 10 I have read and studied Haddan’s specification 
the relative dra and the various disclaimers, with the view 


taken to the — novelty of the invention, and 
the sufficiency of the description in the cation. 

We have been told that at the date of Brush’s patent there were 
in use four kinds of d t 
machines, machines 


to the ent magn ment ?—For such pur- 
as Brush designed his — Sor lighting 
at the present time—for both these purposes it would be defective, 
on account of the potential falling when work to be done became 
#°As to the machine that had its magnetism excited from a 
_ separate source?—The objection there is almost exactly the 


In point of fact, those two kinds of machine have gone pretty 
much ôut of use ) Tes. 
Take, next, the machine which had its magnetism supplied from 


t magnet or the outside excitation machine. There was 
of awkwardness and costliness. That arrange- 
has also been 


ij 


F 


Brush’s patent ?—In the series machine, when the work 
increased, the tial increased. 


Hadn't it a tendency to fall too easily ?—To fall too easily, 


of course, in the event of any break in the t. 
of the current being very low ?—Yes ; it would 


machine; that is, as the 
work it had to do increased the potential fell. . f 
these serious defects applying to each of these machines ? 
—Most serious for such purposes as incandescent lighting and 
Then, Brush’s errangement was what is now known as the 
Tell us the t and utility of that t as compared 
with the series and the shunt machines ? we want is a 
machine whose potential will keep fairly constant while the work 
to be done is in „In the series machine we have the 


m 

Was that in your opinion a t?—An ex- 
ceedingly valuable improvement. 

Did purport, as you read this to give directions 
for making an absolutely constant tial ?—He not men- 
tion potential atall. Asa matter of fact, what he wanted was a 
fairly t potential. The word potential was not known to 

or workmen at that date. 

You never get absolutely constant potential ?—No. 

0 2 t potential is necessarily a matter of 


I understand you to put it that Brush’s invention lay in 
supplying the means of ucing the compensating effect which 
to constant potential in oor or less degree ?—Yes. 

Is it at all correct to suppose the utility of the series-shunt 
winding depends on the attainment of constant potential ?—No; 
spprozimate constant 

s the compensating action the uence of wind- 

the et with two wires of different > Aer ss ?—Yes ; the 
re of higher resistance being the shunt. 

Has electro-plating since the date of Brush been practised both 
with the shunt and with the series-shunt arrangement ?—Yes. 

And for electro-plating has either of these methods certain 
advantages ?—The series-shunt arrangement seems to me very 


much more advantageous. 
Bat either has certain advantages in electro-plating ?—I don’t 
that the shunt arrangement has any advantage over the 
er.’ 
For practical purposes is the danger of reversal in the 


greater 
one arrangement than in the other ?—It is slight! in the 
series-shunt than in the shunt machine. * 

Has that been found to operate against the series-shunt machine 
in cases where absolute freedom from the possibility of reversal is 
saver been found, I believe, a difficulty 

electro-plating. 

Mr. Brown was examined here the other day and mentioned an 
instance of reversal of polarity which occurred in a series-shunt 


- 


much superseded. 
t at the date of Brush’s patent was the series machine largely 
defects of the series machine as used at the . 


in his workshop. Have you had your attention drawn to 


machine | 
that part of his evidence ?—Yes. 


Would you tell me whether Mr. Brown’s evidence is in any 
machine? 


what may have FRA 


His Lon pam: 


What happened 
in any case ?— Yes, if what 


prin | 
Is the descri > 2 e series-shunt wind- 
| due Wes, and fully illustrated by 


ing an old machine on the same you would require a certain 
amount of experimental winding in order to get at your constant 
potential constant potential 7— The word 
— mes is taken as something which leads to inven- 


The Daan: Trial. Taking the question 20, what do you f- 


Yes, it needs trial and measuremen 


the 
was it ?—I really do not know. I have not figured it out. It would 


be very to it out. 
Tw ed to ask 


zon len te the manufacture of 
| 


And except 20 far as eminent scientific men were concerned, did 
add to the’ knowledge of electricians on the subject ?—No; 


good memory he would have 


tten. 

Was the idea put into any useful or form, or was it a 
mere suggestion which required to worked out?—A mere 
as — which required to be worked out. 

n t of fact, did eminent scientific men so late as 1879 indi- 
cate ignoranceof Wheatstone's suggestion ?—Yes. There were a 


Was y machine ever made according to Clark’s specification ? 


I have never heard of it. 


series machine was the one most 


used, and there was also the 


Wilde machine which excited its field magnets from a part of the 


e. 

Were there also machines on the same also much used, 
introduced by Rhumkorf and Ladd ?—Yes. | 

Was there any in use known to workmen where the electricity 


was divided except Wilde’s, Ladd’s, 


and Rhumkorff’s machines 


I do not believe there was any in use. 
Do you find in Varley’s specification of N any part of it, a 


u 
All these are essential poi 
Take the 2 in Var 


ts?—Yes. 
8 specification in the 


founded on- page 8, line 38 to 40 ?—He speaks there of part 


etism of the soft iron 
to produce the electric light. 
series shunt machine. 


= electricity developed by the machine is diverted to maintain tbe 


and the remaining p 


| | 
| | 
— — —— — —— — 
Witness, : That would have 3 with 
mac stan still. The engine 
chine broken the — nt. stopped and 
a rown’s machine must have happened 
happened is what is printed there. 
y 80. 2 sufficiency of 
Brush’s description have you any doubt the directions in the 
machines, EE PS er eee eee © specification are sufficient to enable a workman to carry the. 
otherwise, from a separate source wi the machine — Yes. invention into effect, and to construct a series-shunt machine 
. Had the shunt arrangement been also disclosed by Prof. Wheat- which would tend — het hee and or ph have no doubt 
atone ?—It was not disclosed to a electricians or workmen. whatever. He describes both and short shunt, the onl 
It was not known to me till long after the date of Brush’s specifi- 
in 
dra 

Is it poesible to give directions which would enable a workman 
to make every type and 22 electricity at an approximately 
constant ?—I do not think it is possible to draw up a 

specification which would give these instructions. 

So even at the 1 nt d unless Ju were à DA 

Hi 
The fault of that was much the same as the fault of the 

Have you now got certain formulæ that diminish the necessity 
chines ?—Yes, the formule are y for the purpose of more 
easily describing to the workman what he ought to do. 

Have = examined. the specification in order to ascertain 
whether Brush describes bifurcation as the method by which he 
divides his current ?—Yes ; the print and the drawings most dis- 
say bifurcation. 

And exclude absolutely excitation from a separate source, 
internal or external ?—Yes. 

no ex . Coming to the question of anticipation witness said he had read 
What were the defects of the shunt arrangement ?—That had Varley’s various specifications and also the communication by 
Professor Wheatstone. Wheatstone converted a series into a 

shunt machine. | 

Was it a shunt machine in all circumstances, or — when the 
outside circuit was open ? Only when the outside circuit was open. 

3, did that communication so far as 
a single shunt machine ?— 
potential increasing, and in the shunt the potential diminishing as it 
the work increases. Brush had a combination of these two aniess the scientific man had a very 
machines; that is, in the two kinds of winding on his machines, 
CAL nUMDEFr OF DUDILCAUONRS and 1MDOrTAUNL GISCUSSIONS OÙ 
machines before 1879, and in the printed record of these disct 
ny machines wei were — used 
e date arley's patent, a rom permanen — 
machines and the machines — — source ?— 

Would you tell me what, in giving that answer, you take to 
the essential characteristics of the series shunt arrangement /— : 
First, the whole of the electricity generated is employed at all 
times to maintain the magnetism of the magnets. adly, that 
electricity divides itself between two circuits—two windings of the 
magnet. Thirdly, in its method of division; there is a current 

| That is inconsistent with the | 
| | 
| 


vious patent? 
W 


with an excitation from a a 


portion of the 
of the 
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i 
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ef fit 
4118 
Fi 
i 


af 


te to his patent of 1867 
dier confirmed by a reference to his patent of 1867 ?— 


j patent of 1876 professes to be an improvement on his pre- 
es. 
9 


at do find confirming your view ?—In the 1867 
he describes two windings, one going 


H 


from a separate 


| 
8 
| 


machine. | 
Su that the direction here is to up the commutators 
pposing join up 


as shown on fig. 17, I ask whether this passage, read 


in 
with the text has, in your opinion, any bearing on the question 
— 
And the second armature excitement might be excluded there 
and not excluded generally ?— Yes. ; 
having any number of commutators — Tes, as many 


vhatever 


And does that provision admit of the separate armature 
Ta fs the cane thus the page 20, taken by itself, points 
case on pi 20, 1 
to a series shunt t?—No. by 


Is that passage, reading it as we have it there, quite consistent 
source ?—No; it is a 


In fig. 17 the commutators are connected diagonally. Does that 
point to a series shunt arrangement ?—No; it points to a series 
Have 


cation 
and which if it had been would have been a very 


ou ha i Ko Soc. 
ve seen a communication to the Royal ca at 


8 
Now does Cromwell Vari s description bear an resemblance 
series shunt. ?—None whatever. 
ould you imagine any person of electrical knowledge ‘mis- 
adh one for the other, or apprehending that the one might 
other ?—No. 


7 


to Varley’s machine ; u examined that machine ? 


have you 
—Yes; but I have not been able to examine it with very 


2 I have gone over it as carefully as I could without 

from the appearance of the machine whether it was 
— foe working or for experiment ? — From the number of 
binding screws close along the base I should say it was 


for experiment. . 
From these screws could it be coupled up in any way 


| desired ?—Almost any way. It could be used as a shunt machine, 


or a series machine, or a double shunt machine, or coupled up to 
make a series shunt machine. 
"D very remarkable machine. 
EAN 
work it on the separate excitation W there be 
danger in altering the connections ?—I do not see any. sd 
You have examined, I believe, the models which were put in by 
Varley’s specification ?— 
es. | 
_ Shown a model, witness said it differed in many respects from 


Lord Trarnge : It seems to be a 
The : We are told that as it stands now could not 


Varley’s machine 


Do you think that models made from Varley’s specification, 
ah the tiene, ere reality in showing what Varley’s 
meant in 1876 P—No. 


the commutators the use of which is alleged 


3 ve you examined 
to interest the claims of the pursuers ?— Yes. 


Do these appear to you to anticipate the Brush commutator )— 
| 


F 
£ 
i 


n the various uses of these different machines, first 
told us a little about electro-plating and then you 


two 
— — its polarity, secondly, how is 


i 
2 


That current then invades, if I may so put it, the outer 

circuit by going up, the wrong way and coming out the outer side 
the Starting from the armature does it not 

go through the shunt circuit, and therefore does it not maintain 
the polarity of the magnets, which is in the same way as the shunt 
circuit ?—C 
degrees the resistance in your shunt that you have in your arma- 
ture. If you have a powerful armature, the current 
through the wires of the armature iteelf a field w 
almost in opposition to a field produced by the field magnets. I 
have only heard of such an experience occurring; it is quite 

Would 


uce that constant 


Would a workman, who had nothing but Brush’s gun. 
mas machine potential 7— 
ix w. We might make a machine which 


would necessary 
Do you think there was patentable matter left to the getting of 
mé: tial after Brush made his discovery of 


Going on to the next sentence, he « There are severalwell- — 
1105n bens of doing this.” Does that contain or does it exclude 
certainly it excludes any 
7 oy Ted shunt machine was not at all well-known—the idea 
of the shunt was not at all well-known. The only well-known 
way of dividing the current was pr | bifurcation. Varley himself 
used a method in 1567 which was not by bifurcation. | | 
Taking the passage as a whole, and reading on, I ask whether | 
any part of it appears to you to disclose a series shunt arrange- | 
ment ?—Well, you would have thought, if it had been written in | 
rent da, the Inter part it only the first con- | 
ager | ‘aking it as addressed to people who had the knowledge of 1876, 
rencemer mean such as would enabie an ordinary electriciar 
16 Late of electrica ive edge at differer now Tes. | 
Has the excellence of the mechanical construction of the Brush 
the success of their machines ? 
—Yes. 
. Take the coiled commutators first. Are all Brush’s wearing | | 
Dm 7 on the hub ?—Yes, one of them. | 
| do you ua of the Varley commutator ?—Well the wear- | 
Would the fact that one part of 5 screw the head of which is rivetted over, w makes it exceed- | 
reconcile with another be seriously to an ordinary ingly difficult to detach it, and in addition the head of the screw is 
skilled workman ?—Most certainly. 2 | 
isled by the inconsistencies in the specification 1 am sure 1 Cross-examined by Mr. Granam Murray: You us the 
r th my present knowledge defects of the various classes of machines, and of these gave 
to think myself back to 1876. We have learnt everything since em 
1876. ow 
As to the inconsistency of Varley’s descri with the separate 
armature arrangement, we have been told * other parts of 
Varley’s specification that rage is excluded. the 80 as : 
on page 8, line 20, it n 
ö — ?—-Yes. It is really describing a parti kind of it 
machine, and it only refers to that machine. It speaks of a 
suber of forming each group! Tes; these aur 
num eac — Les; these We 
exhibit one of Le He and it is a | 
machine, would kindly tell me how the polarity could be 
Suppose under ot th — 
u a set ou e > 
that is how it beg a P—Yes. * 
| | | description here is inconsistent with the series shunt 
arrangement and with the excitation from a separate source ?—I 
do not think I go quite so far as that. It is inconsistent with the 
| series shunt machine. He is simply describing a series machine. 
His Lonnanir: He does not describe a series shunt; he describes magnets ?—No ; if you have the brushes used in the usual Way, Lau 
something which might be made into a series shunt ) — Tes. perfectly certain I am right; I have heard of its occurrence. 
| The Dax: Or a separate excitation machine ?—Yes Well, it practically comes to this, that there is not the slightest 
| 
, You have said that the result of a machine in accord- 
ance with Brush’s specification would be to make a machine which 
| | . — OPUS would tend to give you a constant potential ?—Yes. 
whether it is intelligible or was likely to puzzle and mislead an t it not be the case that you might make a machine 
| orician (It _is_ very misleading ; there are many absurdities. to Brush’s specification without securing a potentiality 
, pecification, devoted to describing of that of constancy which is practically necessary for the 
| , avolves these absurdities. The rest modern development of incandescent lighting ?—I could not; but 
ever been made, workman might or might not: 
] mr 
Mr. 
| t?—Yes. It is a very fair representation of Mr. Crom- 
nding ?—No, I don’t think the 
Do you know that there were a great many dévices started for 
regulators with the view of securing constant potential Tes. 
| 
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17777. “An improved ammeter.” Sir C. 8. Fonnns, Bart. 
December 5. | 


mme” M.R. Warp. Dated December 5. 


17795. “ ta ane J. Brocxir. 


for terminating 

| or 

hone, and other electrical 
wire.” A. S. Dunn. Dated ber 6. 


s, or apparatus for 


17850. Ÿ in electric meters, | 
measuring Wi. R. D. Frost. Dated December 6. 
OF PUBLISHED SPECIFICATIONS, 1887. 


metal betantially as 2 — abo 
f u i as . ve 
n uivalent enclosed in silk or 

fabric with or without asphaltum wire 
covering, as described. ig | 


automatic 

teries.“ F. Kina. Dated December 7. 

to and simplify the means for i 
batteries, as described in the 

patent No. 4,662, granted the 2nd day of April, 1886. The claims 

are 9 in number. . 


17176. « a in pl and phonograms.” G. 
E. Gouraup. — T. A. Edison, of 


America.) Dated December 14. 11d. The object of the inven- 
tion is more i to improve the and ucing 


honogram, arrange and constru 
several p of the machine so that i 

claims are 17 in number. 


or fuses.” C. A. 
Dated December 17. Gd. 


the bottom of the tray is supported, as shown and described. 
Providing 


pe 


the overflow ripes through which the liquid flows 

one tray to the next vith à lip or drip nosalo to proven 
dow pipe ing over the under surface of the tray, over- 
— pipe 1 the inside or outside of the tray 
proyided with à spout, as & 3. The employment as 
terminal con carbon coated with paraffin at the 
à Tree the terminals are fixed, as and for the purpose specified. 
Ler of means of supporting the column by extensions of the top 
the the clamp by which the are combined together, 


by means of a com: 
moistened in 
as excitant and 


bined battery or 
a saline or solution 
conductor, as described and 


5731. “ 


above the liquid, cause a bodily movement 
of the latter into caster portion receptacle. con- 


5782. Improvements in and * 
suring electric currents, which — * also On : 
motor”. H. H. Laxs. (Communicated from abroad hy: &. 
Thomson, of America.) Dated . @d, The ‘inventer 
of an upon a confined — 
body of air or. gas, or upon a fluid, such air, gas oF fluid 
a 2 in a suitable chamber and the expansion pro 
duced by the heat of the electric current utilised to | 
movement of a sach, for instance, as à of A con- 
tained in a sui receptacle and having the odufined body. of 

à or expansible liquid resting on its surface.’ The claims 
are 4 in number. PFIVITA 

1. “Improvements in means or ; 
or 


April 19. 84. Con- 
Small hand lever through toothed ge plate to 
the elements are attached is’ provided with a nut in which fits 
multiple threaded screw of sharp pitch. At the top of F 
is fitted a small toothed wheel, which gears with pipers À 
or 
scrèw makes ones 
revolution for approximately one quarter turn of the sector. To 
the hinge pin or shaft of the sector is fitted a small hand lever on 
underside ix — — 
of this han e bears 
against a sector plate on cover battery ; object 
— height to Ars 
any or 
they have boon The pltah of the sow so arranged 
that a single revolution which corresponds with a motion. of 
hand lever through the full extent between the two raises 
the elements from their lowest position of immersion in the-soli- 
tion to the highest position above, clear of the solution ; ,or lowers 
it from the latter to the former. The claims are 4 in number. 
6157. Improvements in lanterns for electric arc lamps; and 
in posts or columns for supporting the same.” R. E. Kuan. 
Dated April 25. 6d. The ect of the said invention. is to 
provide a lantern for an electric arc lamp, which will ensure an 
equal distribution of light, and will in a great measure the 
existence of detrimental shadows. The claims are 6 in number. 
6191. “ A mode of carbons for electric arc lighting.” 
C. A. J. H. Sonn. April 26. 4d. 1. Dense carbon 
is firat dipped into a dilute solution of calcic-chloride, 20 that 


coils 
each pole. 38. In a dynamo-electric „the 


| 
| 
a 
| 
« Improvements in the manufacture of ceiling roses, 1968. 
se, cut-outs, or other similar electrical fittings.” W. H. storage of electricity.” W. „ Dated February. A 8d. 
—— 1 * 3. The combination of lead or lead compound wad die the 
negative element. 8. The use of vulcanised tissue for. porous 
„ Improvements in the manufacture of wire or 4456. “An improved method of administering galvanic cur. | 
metal for electrical or other rents for curative purposes.” A. CoLLinaaipas. Based March 
0. A. Sw Irren. Dated December 5. 23. 6d. Claim :—The application of galvanic currents to | 
00 « Electrical street car, and appliance for working the the body for entive or curative 3 
tant, 
H H. Lars. (Communicated trom at also serve as a motor.“ | 
H. H.Laxs. (Comm abroad by Elihu Thomson, of 
America.) Dated April 17. 1s. 1d. The inventor proposes to | 
À to employ the elovtrlo curr heating où | 
and to em ee curren uce a he | 
the said liquid thus giving rise to a vapour, which, being held in | 
| 
14445. “ Improvements in the insulation of submarine tele- | 
graphic cables and other electrical conductors.” B.Happan. (A | 
communication from abroad by E. G. Prillwits, of Berlin.) Dated | 
24. 4d. Claims :—1. ag electrical conductors with | 
| 
| 
14461. “ Improvements in electrie accumulators or secondary | 
» CO of a or mass ve 
— — in a — Jr or sheath of thin metal. 
14632. Improvements in electrically-lighting railway trains.“ 
L A. TIuIS. Dated October 27. 8d. 2 The placing 
— ets in the controlling circuit of a elec- 
trically fi for being electrically hted in conjunction with an 
adjustable regulator switch, substan as and for the 
described. 2. The automatic lighting of all the lamps in a train 
electrically fitted for lighting that are held “ out ” (not g fy 
any pair of couplers are parted, substantially as and the | 
16863. << L in or connected with means for the 
McEvoy. — — an 
primer or fuse formed of a lindrical casing, a metallic stem carbon 1s moderate SAvuraved, alter Walch 26 2 n out of Phe 
passing centrally thro h and insulated from it, and two or more solution and left to dry; after it is dry, it is ready for use. 2. 
thin metallic wires the end of the chem Carton of loose chracture fo Hhowles tate 
| to the cylindrica] casing and surrounded by gun cotton or like tion of calcic-chloride, and remains until’ the carbon is 
) material mms by heat. 2. The construction of electrical moderately saturated, after which it is taken out of the solution; 
0 + 
) any other potassium or sodium cotpound which is soluble ‘in 
| ö water, or any composition of such salt solutions, in which solution 
; 1888 the carbon must remain for a time, according to its density, 
. hardness, and other properties. There is 1 claim. 
i “ Improvements in nic batteries.” A. A. Fortin. 7541. ts in dynamo-electric — or 
H. W. Spang, of America.) Dated May 22. Sd. Claims :—1. The 
diferent point inthe length of armature, sack convolution | 
| of the of said armature extending across the face of each of 
| the field magnet poles. 2. The combination with the armature of 
a machine, of a field magnet TRS two poles 
; the axis of the armature, and presented to said armature at : 
ts with reference to its axis, the se 
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across the face of: each pole 4. In a dynamo-electric Coming now to the insulation resistance between 
machine the combination contimupus coe of sf ion pure and negative conductors, I see that 
upon the same forming cylindric] Jamieson does not mention it in his letter, and 
— armature. 8. In Picou only mentions it as a test which should be taken 


pon rods or bars connected by means of 
universal ts with the conductors, shafts, or other to 
‘be cou 2 * and for the purposes 
2. The 


7850. or alternate current elec- 
tric tion from 
which to the passage 
of the current when the lamp is in but whose reaction, 
. when the is a approximately 
equal to that of the lamp. 1 

7881. in switches for electric circuits. W. P. 

À A from by G. Westinghouse, 
, of America.) Dated May 29. 8d. The object of the 
is to convenient and reliable means 


CORRESPONDENCE. 
The Insulation of Industrial Electrical Installations. 


Referring to the articles and letter which have a 
peared in the last two numbers of the REVIEW on 


average 


in use for some time; and, if the object of defining a 


value for this resistance is to always obtain work up to 
a certain standard, then the tests should be made some 
months after the circuits are fitted, so that the wires, 
fittings, &c., may have time to get into their normal 
conditions. 
To show more fully the reason for this, I will quote 
acase. When testing a circuit on board ship I found 
the fault was caused by a joint, the insulation of which 
consisted of a loose wrapping of compounded tape. 
This joint was in a m ipe, and although it pro- 
bably had tested all right when first put up, yet, of 


course, as soon as it got damp from the condensation 


in the pipe, there was practically a dead earth. This 
may be considered an extreme case, but I am afraid 
that many joints are made in which the same thing 
happens to a modified extent. 

Another point, which seems to me to be important, is 
that the sub-circuits should all be arranged so that they 


can be separately tested, as it sometimes happens that 


red all the leakage is due to one carelessly-made 
int, or to an accidental abrasion of the 

material; and, although the insulation resistance 
obtained may appear fairly good, considered as that of 
the whole installation, yet when it is taken as that of a 


small sub-circuit, it may point to a fault which after a 


little time would cause trouble. 


ELECTRICAL REVIEW of the 10, 
made by Messrs. Ganz & Co. for the Menier cable 


word in my letter is twice over 


further, that in from 
wire to wire will be found to be less than that from the 
wires to earth. The reason of this is that the 

being laid in grooved casing, have an additional insu. 
lation between themselves and earth ; and, on the other 
hand, that it is a common practice to use a lighter in. 


_ Gulation for the twin wires used with suspended lamps 


and for the wires in metal fittings, these being the 
places where the wires are closest 
I would therefore suggest that any discussion on this 


subject should include the question of the minimum 


allowable resistance betwéen positive and negative con. 
ductors, and also a discussion generally of what tesis 
should be made to enable us to get some further infor. 
mation about the lasting properties of the insnlation of 
the wires, joints, fittings, &c., under the various con. 
ditions to which they may be subjected. 


Stuart A. Russell, 


Testing Insulation Resistance of Electric. Light Cables by 


a 10,000 Volt Transformer. 


From your description and figure in this week's 


works, it appears that the apparatus is only used ass 
handy means of subjecting the dielectric of electric 
light cables, &c., to severe electrical stresses ; and that, 
after the application thereof, the ordinary insulation 
resistance tests will have to be applied in order to 


ascertain whether the insulation has fallen below the 


standard or not ? 
t would be interesting and instructive to know :— 
1. If the drums 


the high pressure electrical currents ? 

2. If not made of metal, if the drums and coils are 
submerged in fresh or in salt water ? À 

3. How long the stresses are applied and with what 
E.M.F. for cables which are to be afterwards used for 
100 volts to 200 volts, &c., with continuous currents, as 
well as for 1,000 up to 10,000 volts with alternate 
currents ? 


4. What kinds of dielectrics have best withstood 


these stresses ? 
5. If any of our British manufacturers of electric 


light cables and leads have tried, or even think of try- _ 


ing such severe tests before issuing their cables ; also, 


if they see any necessity for doing so? 


Andrew J 


The Glasgow and West of Scotland, a 
Technical College, December 8th, 1888. 


A Correction. . | 
By a misreading of my letter or by misprint, one 
t wrongly, and 
conveys quite a. different meaning to that intended. 
The wo À 
“motion.” The “notion” is mine but the “motion 


is Porte and Manville’s. 


By motion I mean the mechanical method of pro- | 
ducing a reciprocating action of certain 


Paimple, This 
My reply to Mr. Esson's letter is simple. — 
governor has been in use three years at Broomhill, 
was preceded by another of different construction two 
years before, dating from 1883. 


December 9th, 1888. 


* 
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volt transformer 


| | ng the cables and leads are 
made of metal, and are earthed during the application of 


“notion” which occurs twice should be 


‘David Salomens 


| 
core 66 9 
| and two field magnet — pousentod to different points in the NN N . rr 2 2 ainoe the pro- 
of the armature, and upon opposite sides thereof. 6. The er me that this 
. armature movable thereon, an automatic tightening device earth, and should therefore be insisted on:. 
of „ does tighten the grip of the 
armature upon shaft, and a commutator coupled to and 
moving with the armature independently of the shaft. 
be used in conjunction There 
with. . Kawpazz and O. Coorpzr. Dated May 22. 8d. 
Claims :—1. A coupling device for electrical and other purposes, 
1 — to slide 
constructed and combined, su as with refer- 
ence to the drawing. r 
improve indicator substantially refer 
ence to the drawing. 
December 5th, 1888. 
he oconnectior -hout dange 5 the operator, and iz ack 
manner that the apparatus will not be injured by the mark 
formed upon completing and The 
claims are 8 in number. 
= = are one or two points to = | — 
like to call attention. 
The insulation resistance of a newly fitted up circuit 
is often very high, compared with what will be the 
ES working resistance after the circuit has been 
Prof. of Engineering. 
| 


